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THE BEGINNING OF MODERN MEDICINE 



Thk nvST ATTKUPTfL made in Cbrintian £iirof>« to rertv^ the 
fimd>- of medicine aoti^ht to ^ back lo the Gree le und Roman school 
represented by Hippocrates. Galen, and Cctsus. Paracelsus {i490? 
— 1541) wa^ tbc first to hold bimself independent of both the Gracco- 
Koman and ihc Arabian «chnols. He; was an astntloger ami an 
alchemist and aotight to find a rrniHy wbo«p "sprit" was opposed 
to the '•fpirit" of the diseaie. Remedies were supposcil to contain 
the esscccea of the thin^ from which ihey were drawn. Hb famil- 
ianty with alchemy led bim to introduce chemical remediea avch as 
laudanum and antimony, 

Aboitt this time Vc«aliufl {iSJ&rs&t) began his work of cor- 
recting fn msny derails the anaiomSca] ideas of the andenis, and 
led the leader* of the aeiance to depend somewhat on pentona! dis- 
section and obfiervaiion instead of entirely on authoriiy. It is said 
that the heart of a Spanish nobk> supposedly dead, seemed to pal- 
pitate under his dissecting knife, and tliat tliift brought htm before 
the iru^orsition where he was at first condemned to death, but the 
sentence afterward commuted to a pilgrimage to the Holy Land. 
He was shipwrecked when returning, and dl«d of starvation at 
Zante. His "De Cor|)orui Humant Fabrica" is the first comprehen- 
sire study of anatomy in modern times. It adds to and corrects in 
a number of minor points, the anatomy of the ancients, but his 
great work was to bring men to see things for themsdves. 

We now corae to t!ie discovery of the eireulation of the blood 
and the beirinning of physiology. The Galenic doctrine of the action 
of the heart and blood was that the blood in the left vcntridc of 
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\Mifther or not tbe heart, bcn<le5 propdlinf; the blood, jcivini; it 
motion locally, and distnbuUns it to the body, sdds aJD/thtog dac 
to tt,-»hcat, spirit, perfection, — mu»t be inquired mto by and by, aiHl 
decided upon olher grounds. So much m^y suffice al this tlm^, 
when it t« «how-n that by tint action of the heart the blood is tmt*- 
fi]«ed through the veninclea from the veins to the arteries, and dis- 
tributed by them to all parta of the body. 

So much, indeed, t» admitted by all [physiologiata) both from 
the atmclure of ihe heart and the arrangement and action of its 
valve*. But siill they are like persona ptirbllnd or groping about 
in the dark; and then they give tittcfance to diverse, contradictory, 
and Incoherent sentiments, dehvering many things upon conjecture, 
aa wc have already had occasion to remark. 

The grand canac of hesitation and error in this stibjeet appears 
to UK to have been the intimate connection between the heart and 
ilic hmga. When men saw botli the vena aneriosa [or pulmonary 
artery] and the arteriae [or pulmonary veins] losing themselves hi 
tbe lungs, of course it became a pnsde to them to know how or by 
what means the right vcntrkic ahouJd distribute the blood to the 
body, or the left draw it from the venae cavae. This fact is borne 
wttneHS CO by Galen, whose wurdn, when writing against Erasis* 
iratus in regard to the origin and use of the veins and the coction 
of the blood, are the following: 'Tou will reply,'* be 8ays> "that the 
e0ect is so; that the blood is prepared in the liver, and is thence 
transferred to the heart to receive its proper form and last perfec- 
tion; a siatcmeiii which docs no; appear devoid o( reason; for no 
great ami ]K-rfrt:t wurk t» ever accompli* hnl at a single cftort, or 
receives lis filial polish from one Instrument. But if this be actually 
ao, then show ua another vessel which draws the absolutely perfect 
blood from the heart, and dtstributes it as the arteries do the spirits 
over the whole body." Here then is a reasonable opinion not al* 
lowed, because, foisooth. besides not sccmg the tnte means of tran- 
Mt, he a>uld nut di^ctAer the venv*] which should transmit the btood 
from the bean 10 the body at large I 

But bad any one been therein belialf of Erasistratus, and of that 
opinion which we now espouse, and which Galen himself acknowl* 
edges in other respects consonant with reason, to luve pointed to 
tlte aorta as tlie ve:.i<(d which di^tributci^ ihc blood from the heart to 
tbe rest of the body, T wonder what would have t>cen the answer of 
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that mo*i ingenious «nd Itamcd man? Had he satcl that the artciy 
tmnsmUs spirits and not blood, he would indeed s^flicicntly have 
answered Hrasistnitus. who imagined thM the arteries contained 
nothing hjt spirits; )nit then he wQiihl have amtratlicteil himself, 
and given a foul denial to thai for whieh he had keenly contended in 
Ilia writinfff^ ij^inKt thia very Era^ittratut^ to-wit, that the blood in 
substance is contained in the arteries, and not spirits; a faet which 
he demon:ttrated not only by mnny powerful argumenttt^ but by 
cxpcrimentSt 

But if the divine Galen vfill here allow, as in other places fae 
docA, "that all the arteries of the body arise from the great artery, 
and that this takes its origin from the hean ; that all these vessels 
natunlly contain and carry blood ; that the three semi-lunar valves 
situated at the orifice of the aorta prevent the return of the blood 
into the heart, and that nature never connected ihem with this, the 
most noble vi^cua of the body> unless for some most important end ;'* 
If, I ssy, ihi^ father of physic admits all these things, — and I quote 
his own words, — E do not see how he can deny that the f^eat artery 
Is Uk very vessel to carry the blood, when it has attained its highest 
term of perfection, from the heart for distribution to all parti of the 
body. Or would he perchance still hesitate, like all who have come 
after him, even to the pr^^eni hour hceaitse lie did not perceive the 
loute by which the blood was transferrwl from the veins to the 
arteries, in consequence, as I have already said, of the intimate 
eonnexionbetween tile heart and !unR>? And this difficulty puzi^led 
anatomists not a little, when in their dissections they found the 
pulmonary artery and left ventricle full of thick, black, and clotted 
blood, plainly appears, when they fell themselves compelled to 
affirm that the blood made its way from the right to the left ven- 
tricle by Mweating through the septum of the heart- But this fancy 
] have already refuted. A new pathway for the blood must there- 
lore l>e jirepared and thrown iiprn, and being once exposed, no fur- 
ther difficulty will, I believe, be experienced by any one in admitting: 
what I have already pro]>o»ed in regard to the pulse of the heart and 
arteries, vi;.. ihe passage of the blood from the veins to the arteries, 
and its diatiibutioa to the vrbolc of tlic body by means of these 
Tessels. 
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OP TH£ COUnSE BV ^'BtCH TBZ BLOOD IS CARRICD TROM THE TCNA 

CAVA INTO TlIK ARTKRIES, OR fKOM TUK RlGItT INTO 

THE LEFT VKVIRirUl OP THE IIRABT 

Since ihr intimate connexion of the heart with the lungs, ivfitch 
Is apparent In the human subject, his been the probable catise of the 
enx)rs that have been committed on lhi« point, they plainly 4o amiM 
who, pretending to speak of the pans of tJic animals ^eneraUy, as 
finatomiMj^ for the most part do, confine their researches to the 
liuman body alone, aitil that when it is dead. They obviou&ly act no 
otherwise than he who, having stmlied the forms of a single com* 
monweafth, should net abottt the composition of a general sy^eni of 
polity; or, who, having taken cognisance of the nature of a tingle 
£eld, sbotild ioiagino that he had mastered the science of agricnliure ; 
or who, upon the ground of one particular proposition, should pro- 
ceed to draw gcnenl conclusions. 

Hnd anuUtmisLx only been as oonvcrnant with the dissection of 
the lower animals as ihcy arc with that of the human body, the mat* 
lers that have hitherto Wept them in perplexity of doiibt would, in 
my opinion, have met them freed from every kind of difficulty. 

And, fir$t, in fishes, in which the heart consists of but a single 
Tcntricle, they having no lungs, the thing is sufficiently manifest. 
Here the aac, which is siluated at the base of tlie heart* and ts the 
part analogous to the auricle in man, plainly throws the blood into 
the heart, and the heart, in its mm, corspicnously transmit* it by 
a pipe or artery, or veBsel analogous to an artery; these are the facts 
which are confirmed bj' simple oetibr inspection, or. well as by a 
division of the vessel, when the blood is seen to be proiccicd by e&ch 
pulsation of the heart. 

The same thing is also not difficult of demonstration in those 
animals ihai hnw either no septum, or, as ii were, no more than a 
single ventricle to the heart, such as toads, frogs, serpents, and lii- 
ards, which, altliongb they have lungs in a certain sense, as they 
have a voice, (and 1 have many observations by dm on the admir- 
able structure of the lungs of these animals, and matters appertain* 
tng, which, however, 1 cannot introduce in ihis place.) still their 
anatomy plainly sliows that the blood is transferred in them from 
thereini^tothcartertceinihesamcmannerasin iht hlf^tr aninials» 
viz.fby the action of the heart; the way, in fact, b patent, open, man- 
ifest; there is no difhcnlty^ tK> room for hesitating about it; for in 
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them the matter fiands precisely at it would in man, were the «ep- 
ium oi his heart perforate*! or removed, or one ventricle m^tde out 
of two; and this being: il^c case. 1 imagine that no one will doubt 
a5 to the way by which the ttluud may pass from the veins into the 
arteries. 

Btit 2% there are acttjally more animals which have no lungs 
than there are which be fumtahed with them, and in lilte manner a 
irreaEer number which have only one ventricle than there are whtcH 
hare two, it is open to us to conclude* judging from the mass or muJ- 
titude of 1i%^int: creatures, that for the major piirt, and gercrally, 
there Is an open way by which the blood Is transmitted from the 
vdns through the sinuses or cavities of the heart into the arteries. 

I have, however, cogitating with myself, seen further, tliat the 
same thing ol>tainc<! more obviously in the embryos of those ani- 
mals that have lungs; for lu the foetus the lour vessels belonging 
to the heart, viz,, the vena cava, the vena artcriosa or pulmonary 
artery, the arterfa venalls^r pulmonary vein, and the arteria magna 
or aorta, are all connected otherwise than m the aduU ; a fact suffi- 
ciently known to every^ anatomist. The hrst contact and union of 
the vena cava with the arteria vcnosa or pulmonary veins, which 
occurs before the cava opens properly into the right ventricle of the 
heart, or gives olT the coronary vein, a little fibove its escape from 
the liver, i» by a lateral anastomosis; this U an ample foramen, of 
an oval form, eoDimumcating between the cava and the aneria 
veaoaa, or pulmonary vdn. so that the blood is free to 6ow in the 
greatest abundance by tliat foramen from the vena cava into the 
arteria vcnosa, or pulmonary vein, and left auricle, and from thence 
into the left ventricle; arJ farther, in this foramen ovale, from that 
part which regards the arteria venosa, or pulmonary vein, there U a 
thin tough membrane, larger than ihc opening, extended like an 
Operculum or cover; this membrane in the adult blocking up the for* 
amen, and adhering on all stde«, Anally closes it up^ and almost oblit- 
erates every trace of it. This membrane, however, is so contrived 
in the foetus, that falliii^; luusely upon itself, it peraiitM a ready 
aeec»3 to the lungs and heart, yielding a passage to the blood which 
is streaming from the cava, and hindering the tide at the same time 
from flowing back into that vein. All things, in short, permit us lo 
believe that in th^ embr>'0 the blood muji conManily pass by this 
foramen from the vena cava Into the arteria venosa, or pulmonary 
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rdn, an<I froni thercc into the left auricle of the heart; and having 
once entered there, it can ncrer regureitate. 

Another union is that by the vena arterioM, or pulmonary 
artery, and is effected when the vc»cl divkles into two brandies 
after ka escape from the right ventricle o( the heart. It \s as if to 
the two tninks already mer.tioned a third v;ere superadded, a khid 
of arterial canal, carried ohliqudy from the vena arterioaa, or pul- 
mooary ancfy. to perforate and terminate in the arteria maena or 
aorta. In the embryo, conscqaently, there arc, as it were, two aor- 
tas, or two roots of the arteria magna, springing from the heart* 
This canali* arterfoviw thrinVt gradually after binh, and i% at lengih 
and finally almost entirely withered* aiid removed like the timbilical 
vcsaels. 

The canalid arteriosus contains no mcmbraAC or valve to direct' 
or impede the Aow of the blood in this or that direction : for at the 
root of the vena arteriofta. or pulmonary artery, of which the canatU 
arteriofios is the continuation in the foetus, there are three sigmoid 
or Mrmilunar valves, which open from within outwards, and oppose 
no obstacle to the blood flowing in this direction or from the right 
ventricle into the pulmonary artery or aorta; but tlicy prevent all 
regurgitation from the aorta or pulmonic vessels !nck npon the 
right ventricle ; closing with perfect acctiracy, they oppose an cffec- 
ttial obstacle to everything of the kind in the embr>'o< So that there 
is alM reason to believe that when the heart contracts, the blood is 
rcculaily propelled by the canal or passage indicated from the right 
ventricle into the aorta. 

Wliat U coinmuTily »ud in regard to these two great communi* 
Gadons, to wit, that they exist for the nutrition of the tungs. Is both 
improbable and inconsistemt ; seeing tliat in the adult they are closed 
up, abolished, and consolidated, although the lungs, by reason of 
their heat and motion, must then be presumed to require a larger 
supply of Dourishmcnt Tlie aamc may be said in regard to the 
asiMTtum that the heart in the emhryii dorn not ptil%ate, that it nei- 
ther acts nor moves, so that nature was forced to make these com- 
munications for the nutrition of the lungs. This is plainly false; 
for simple inspection of the incubated egg. and of the embryo just 
taken out of the utcnis, shows that the heart moves precisely in 
them as So adults, and that ttaturc tctls no such nece^ity. I have 
myself repeatedly ^en these motions, and Aristotle is likewise wit- 
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ness of thHr TcaTtty, "The pulw " h^ observes, "*mheres in the vtry 
constitution of the heart, and appears in the beginnini;, as is leartidd 
both from the dissection of tivin^: unimals. and the formation of the 
chick in Ihc egg/' But wc furtlicr observe, that the passAi^s in 
question arc not only pervious up to the period nf birth in man am 
well s* in other animsib, as anatomists in general have described 
them, but for several mc^nths subsequently, in some indec<l for sev- 
eral years, not to say for the whole couree of life; as, for example, 
in thfi e:oo>c, snipe, and various birds, and many of the smaller oni- 
maJa. And thx5 circumstance it was, perhapn, that imposed upon 
Botallus, who thought he bad discovered a new passage for the 
blood from the vena cava into the left ventricle of the heart: and I 
own that when T met with the same arrangement in one of the larger 
members of the mouse family, in the adult state, 1 was myself led to 
something of a like conclusion. 

From this it will be understood that in the human embryo, and 
in the cmbrj'o of animals in which the communications arc not 
closed, the same thing happens, namely, that the heart by its motion 
propels the blood by obvious and open passages from the vena cava 
into the aorta through the cavities of both the ventricles: the right 
one receiving the blood from the auricle, and propelling it by the 
vena arteriosa, or pulmonary artery, and its continuation, named the 
ductus arteriosus, into the aorta; the left, in like manner, charged 
by the cootraciion cf iifi auricle, which has received its supply 
tlTrouf^h the foramen ovale from Ihc vena cava, contracting, and pro- 
jecting the blood through the root of the aorta into the tnink of that 
vcsael. 

In embryos, coitsequently, whilst (be 1ung«4 are yet in a. stale 
of inaction, performing nfi funcUon, nubjeet to no motion any more 
than if they bad noi been present, nature u$es the two ventricles of 
the heart as if ibey formed but one, for the transmission of the 
blood. The condition of the embryos of ibose animaJa which have 
lungs, whOst these organs arc yet in abeyance and not employed, is 
Ibe same as that of those animab which have no lungs. 

So clearly, thereforev tk>e% it appear in the cai^e of the foetus;, 
viz., tbat the heart by its action transfers the blood from the vena 
cava into the aorta, and that by a route as obvious and open, as if 
in the aduJt the two ventricles were made to communicate by the 
removal of tlidr septum. Since, then we find tbat in the greater 
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number of animals, in M, indeed, at a ccrUin period of their exist- 
ence, the chani>e1s for the [mt^ftfnb^on of the blood through the 
h«an are ao conspicuous, we have still to inquire vrherefore in dome 
crcaturt^— tho«e, namely, that have warm bloo<l, and that have at- 
tained to the adult ege, man amon^ the number— we should not 

,conc1uJe tital thv same thttig H accompli^Jicd ihrougli Uic substance 
of thr lin^g;^. which in ihr rmhryo, and at a Itmr when Ihf- function 
of che»e organs ift in abeyance, nature effects by the direct pas^ageft 
described, and which, indeed, she scorns compelled to adopt through 
want of a pasaa^ by the luni:* ; or wherefore it ahould be belter (for 

^uatttTC always does that which is best) that 5hc should dose up the 
fua open routct, wliidi she foniicrly maidc u«c of in tlie embryo 
and foetus, and still uses in all other animals; not only o|)cning up 
no new apparent channels for the passage of the blood, therefore, 
but even entirely shutting up those which formerly existed. 

And now the discuaision is brought to this point, that they who 
inquire into the ways by which the blood reaches the left ventricle 
of the heart and pulmonary veins from the vena cava, will pursue 
the wisrst course if they f>rek by dissecticin to discover the causes 
why hi the larger and more perfect animals of mature age, nature 
has rather cho^n to make the blood percolate the parenchyma of 
the lungSr than a:» in other instances chosen a direct and obvious 
course — for J assume that no other path or cnode of transit can be 
entertained. It must be either because the larger and more perfect 
animals arc warmrr, and when their adult heat greater — ignited, aS 
I might say, and requiring to be damped or mitigated; therefore it 
may be that the blood is s«nt through the lungs, that it may be tem- 
pered by the air that is inspired, and prevented from boiling up, and 
so becoming extinguished, or something of the sort But to deter- 
mine the»c matlem and cxplaiu them satisfactorily, were to enter 
on a speculation in regard to the of&cc of the lungs and the ends for 
which they exist ; and upon such a subject, as well aft what periama 
to eveniiUtion, to the necessity and use of the air, etc., as also to 
the variety and diversity of organs that exist in the bodies of ani- 

kVuJs ijt conocxpon with these matters^ although 1 have made a vast 
number of observattoas, still, lest I sliould be held as wandering too 
wide of tny prci^cnt purpnsc, which is the use and motion of the 
heart, and be charged of speaking of things Ixside the question, and 
rather complicating and qoitting than illustrating it, I shall lease 
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such topics tin 1 cftn more conveniently wt them forth In a treatise 
apart. And^ now, returning to my immediate siibject, I ^ on with 
what yet remains for demonstration, viz., that in the more perfect 
and wanner adttit antrnals, and man, tlie blood pa^e^ from the ri|[lit 
vrntriclc of the heart by the vena artenosa, or pulmonary artery, 
into the lungt. and thenee by the arteriae venosae, or pnlmonitr}- 
v«ins, into the left auricle, and thence into the leU ventricle of the 
heart. And, first, 1 shall show that this mny be so, and then I shall 
show that it i» 30 in fact 



THB BLOOD PESCOLATES THE SUBSTAXCE OP THE LUNCS FftOM TBE RTCHT 

VEJfTftlCLB or THE HCAItT IKTO Ttli; PULMONARY 

VEINS AWD LETT \"KNTRICLE 

I'hat this ift possible. And that there is »othinf: to prevent it 
from being ao. appear) i%'hen wc rcHect on the way in which water 
percotaling the earth produces springs or rivulets, or when wc spec- 
ulate on the mears by which the sweat pasL^e^A ilirtitigh the &khi, or 
the urine through the parenchyma of the kidneys. It is well tnown 
that persons who use the Spa waters, or tl&ose of La Madonna, in 
the territories of J'adna, or others of an acidulous or vicnolated nat- 
ure, or who simply swallow drinks by the i^llon, pass all off ifatit 
within an hour or iwo by urine. 5;ich a quantity of lif^uld must 
take tame Khort time in the concoctton; it must pass through the 
liver; (it is allowed by alt that the juices of the food we consume 
pass twice through this organ in the course of the day;) it must 
Sow through the veins, through the parenchyma of the kidneys^ and 
tlirough the ureters into the bladder. 

To those, therefore, whom I hear denying that the blood, aye. 
the whole mass of the blood may pass througli the substance of the 
lungs, even as the nntriltve juic«s percolate the liver, asserting that 
snch a propoKttion to be impossible, and by no means to be entcr^ 
lained aa credible. 1 reply, with the poet, that they arc of that race 
of men who, when they will, assent full readily, and when they will 
not, by DO matincr of means; who, when their assent h wa^t<^l, 
fear, and when it !» not, fear not to give iL 

The parenchyma of the liver i« extremely dense, ao is that of 
th« kidney; the lungs, again* are of a much looser texture, and if 
compared with the kidneys are absolutely spongy. In the Uvcr there 
is no forcing, no irapctling power; in the lungs the blood is forced 
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oa by the puhe of the rij*!it vtmricle, the nec«8sar>' «ffc«t of whose 
impulse is the distCDSion of the rcssch and porc5 of the Itiag^ Aod 
then the tiing!^, la renpiration. are perjietuall^ risittg att4 falling ; mo- 
tions, the trtTeci of which nitist neci.l» be to open and shut the pores 
and ves«eU> precjtdy as in the cajte of a sponge, and of pans hariag 
a apon|:>' structure, when they arc alternately compressed an4l ag^n 
suffered to cxpantl. Ilic hver, on the contrary, remains at rest, and 
is never accn to be iliUtcd and conatrictod. Lastly, if no one denies 
the possibility of th^ whole of ihe Inifeated juices i^aMing: through 
the liver, m man, oxen, and the larger animals generally, in order 
to reach the vena cava, and for thi« reason, that if nourUhment la 
to CO on, these jutces must needs pet into the x^eins, and there is no 
other way but the one indicated, why should not the aame antu- 
menu be held of avail for the pas^gc of the blood in adults ihrongh 
ihc lungs? Why not, with Columbus, thai skillful and learned 
anatomist, roaintain and believe the likejrom the capacity and struc- 
ture of the pulmonary vessels ; from the fact of the pulmoiury vein* 
and ventricle correspond in f- with them, beinj- alway* found to con- 
tain blood, which must needs have come from the rrins, and by rto 
other passage save through the lungs ? Columbusp and wc also, from 
wtiat precedey, frum dis-sections, and utlier arguments conceive the 
thing to be clear. But as there are some who admit nothing nnless 
upon authority, let them learn that the truth I am contending for 
can b« confirmed from Galen's own words, namely, that not only 
niay the blood be transmitted from the pulmonary artery into the 
}>ulinoQao' vein*, then into the left ventricle of the heart, and from 
thence intu the arterieis of the body, but that ihiji is rfTecIetl by the 
ceaseless ]ni1sation of the heart and the motion of the lungs In 
breathing. 

'Iliere are, as every one knows, three sigmoid or semilunar 
valves situated at the orifice of the pulmonary artery, which c€ec- 
tually prevent the blood sent into the vessel from returning into the 
cavity of the heart- Now Galen, explaining the uses of tlae^ valvcx, 
and the necessity for thrm, employs tHc following language : "ITiere 
U everywhere a mutual anastomosis and iooaculation of the arteries 
with the veins, and they severally transmit both blood and spirit, by 
certain invisible and undoubtedly vcr?' narrow passages- Kow if 
the mouth of the veaa artcriosa, or pulmonary artery, lud stood In 
Ukc manner cootinually open, and nature had found no contrivance 
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lor clostog it when requisite, And opening it again, it would tuve 
been imposaiblc that the blood could c\tr have passed by the tnvui- 
ble and delicate mouths, during the contractions of the thorax, into 
the arteries; for all things are not alike readily attracted or repelled; 
but th;it which it light it more readily drawn in, the in^trvnient be- 
ing dilated, and forced ont again when it i^ contracted^ than that 
which is heavy ; and in like manner is anything drawn more rapidly 
along an ample conduit, and again driven forth, than it is throu^ a 
narrow tube- But when ihc thorax i» contracted, the pulmonary 
reins which are in the lungs, being drivj^ iiiwardly, and powerfully 
Compre««ed on every side, tmmcdialcly force out some of the spirit 
ihey contain, and at the same time assume a certain portion of blood 
by these subtile mouths; a thing that could never come to pass were 
the blood at liberty to flow back into the heart through the great 
orifice of the pulmonary artery. But its return through the great 
opening being preventetl, when It ia compressed on every side, a 
certain portion of it disiils into the pulmonary veins by the minute 
oriiiccs mentioned." And shortly aftenx'ards, in tlie very next chap- 
ter, he saya: 'The more the thorax contracts, tlic more it atrivca to 
force out the bkx>d. the more exactly do these membranes (viz,, the 
sigmoid valves) chi^r up the mojth nf thr v^^^c!, and ^ufTer tKUhing 
to regurgitate." The same fact he has also allndcd to in a preced- 
ing part of the tentli chapter: **\Verc there no valves, a three-fold 
iBconvenience would rcstilt, ao that tJie Mood would then periorm 
this lengthened course in vain; it would llow inwards during the 
diantEilen uf the Iji^g>, and fill all their artcnen: Init m the sy^tulfH, 
in the manner of the tule, it would ever and anon, like the Euripus, 
Bow backwards and forward* by the aamc way, with a reciprocating 
motion, which would nowise suit the blood. This* however, may 
»eem a matter of little moment; but if it meantime appear that the 
function of respiration suffer, then I think it would be looked upon 
as no trifle," etc And ag:un, and shortly afierwards: "And Then a 
thin! inconvenience, by no means to be thought lightly of, would 
follow, were the bJood moved backwards durings the expiration, had 
net oiir Maker instituted those supplementary membranes [the sig- 
moid valves].'* Whence, in the eleventh chapter he concluiirs: 
'TTiai they have all a common use, (ro wit. the valvc*)< and th:it it 
U to prevent regnrgitatton or backward motion ; each, ho^^ever. hav- 
ing a proper function^ the one set drawing matters from the heart, 
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ftfid pfcvcfitmg their frtum, the other drawing matters into the 
hrajt, and prevailing their e^caiic fnjm it. For nalnrc never in* 
teniffil lo cli.slrvsfi ihe h^arl ti/ith necclEcss laliour, nt^Cther to bring 
augfit into ihf organ which it had been bctirf to have kept awiy. 
nor to take frotn it again aught which it was reqtti^ite should be 
brought* Since, then, there arc fonr great orifices in all, two m 
either ventricle, one of these induces, the other educes.'* And again 
hr Mys : "Farther, ?iiiicc there is one vessel, consisting of a simple 
tunic, implanted in the heart, and aaolher having a double tunUr, 
expending from it, (Galen is here speaking of the right side of the 
heart, but I extend hi* ob«en-ations to the left side also,) a kind of 
reservoir had to be provided, to which t>oth belonging, the blood 
should be drawn in by one, and sent out by the other-" 

This argument Galen adduces for the transit of thcbfood by the 
right ventricle from the vena cava into the lungs: but we can use it 
with still greater propriety, merely changing the terms, for the pas- 
sage of the blood from the veins through the heart into the arteries- 
From Galen, however, that great man, that father of physicianfl, it 
cleaity appeara tliat the blood passes through the lungs from the 
pnlraonary artery into the minute brandies of the pulmonary verns* 
urged to this both by the pulses of the heart and hy the morions of 
the hxmgt and thorax ; That the heart, moreover, is incessantly receiv- 
ing an4l expelling the blood by and from its ventricles, as from a 
magaatne, or cistern, and for this end i» furnished with four seta of 
valveft, two serv ing for the induction and two for the eduction of the 
bkmd, le^t, like the Euriinui. it <hot>!d be ineomroodinfisly ;;ent htlhcr 
and ihiiher, or flow back into the cavity which it should have 
rjtritted, or quit the part where ita presence was required, and so the 
heart be oppressed with labour in vain, and Uie office of the lungs 
be interfered with. Finally, our position that the blood is contin* 
Daily passing from tiic right to the left ventricle, from the vena cava 
into the aarta, through the portms structure nf the lungs, plaialy ap* 
peara from this, that since the bkxxi is incessantly sent from the 
right ventricle into the lungfL by the ptImonar>" artery', and in like 
manner » incessantly dnwn from tite lungsi into the left ventricle, 
a» appears from what precedes and the position of the valves, it can- 
not do uthcrni^e than pasa through coittinuously. And then, as the 
blood is incesaantly flowing into the right venlrieie of the heart, and 
b continually passed out from the left, aa appcara to like manner. 
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»n<I as is obvious lK>th to scom &nd reason, it Is impossible that th« 
bloOft can do otherwise than pa«s continualfy from the vertz cava 
into the aorta. 

DUscction conscr|ucntly shows <li*iincily what takes place [in 
retard to the trangit of the blood] in the greater number of animsls, 
and indeed in aW. np to the period of their [foetal] maturity; and 
that the HOitie tiling uccam in adults i^ cituall/ certain, both from 
Galen 'fi words, and what ha*; already been said on the subjecT, only 
that in the former ttw transit is effected by open and obvioua pas- 
sages, in the latter by obscure porosities of the ]un^ and the minute 
inoscutationA of ^-essels. Whence it appears that, alihuui^h one ven* 
tricic of the heart, the left to wit, would suffice for the distribution 
of the blocic! uver the l>Qd/- and ila edtictiuii fnrni the vera cava, as 
indeed Is done in those creatures that have no lungs, nature, nevor- 
thelcKK, when »he ordained that Oie same blood should also perco- 
late the lungB, saw herself obliged to add another vcnlricle, the 
ri^ht. the pulse of which should force the blood from the vena cava 
through the lungs into the cavity of the left ventricTe. In thia way. 
Ihrrrfore, it may be staid that the right ventricle Ts made fnr The 
sake of the lungs, and for the transmission of the blood through 
thcm» not for their nutrition; seeing it were unreasonable to sup- 
pose tlial the lungs required any so much more copiou* supply of 
nutriment, and that of so much purer and more sptritou^ a kind, a^ 
coming immediately from the ventricle of the heart, than ellhcr the 
brain with its peculiarly pure subaiance, or i^ie eye« with their lus- 
trous and truly admirable structure, or the fiesh of the heart it&clfi 
which is more commodiously nourished by the coronar>' artery. 



or TBE QUAJerrrr of blood passing THUoirott thb heakt from thb 

VEINS TO THK ARTKVIKS: AttfD OF THE ClUCULAR 
UOnOH OF THE BLOOD 

Thus far I have spoken of the passages of the blood from the 
veins into the arteries, and of the manner in which it is transmitted 
and diMributed by the action of the heart; points to which some, 
moved cither by the authority of Galen or Columbus, or the rea;ton- 
tng?i of others, will give in their adhesion. Rut wliat remains to he 
said upon the qnarHity and iccurce nf the blood which thus passes, 
is of so novel and unheard-of character, that I not only fear injury to 
myself from the envy of the few, but T trcmWc lest 1 bavc mankind 
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It large for tny cnrailn. so much doth wont and cnstnm, that be- 
come as another nature, and doctrine once sown and that bath 
Mmck deep root, and respect for aoli^taity inlltience all men: Still 
the die \s caat, and my trust is in my love of truth, and the candour 
that mlwTCA in cultivatcil minds. And »oot}) to ^y, wlien I surveyed 
my mass of evidence, whether drrivrd from vivineciions, and my va- 
rious r«flectiofit on ihem, or from the ventricles of the heart and the 
vte«eb that enter into and issue from them, the e^'mmctry and size 
of ificie conduits, — for nature doin^ notbinif in rain, would aever 
have c^vcn them so targe a relative siie without a purpose,— or from 
ihc ;irTnpgrm?iiI ami intim^itc structure uf the v;i]veA in panicular. 
and of the other parts of The heart in general, with Txwiny other 
thinga beiLidea, 1 fretjueutly and senoualy bcdiought me, and long 
revolved ia my mind, what oitgbt be the quantity of blood that was 
transmitted, in bow short a time its passafi^e mif^ht be effected, and 
the like; and not finding it possible that this could be supplied by 
the juices of the ingested aliment ivitbout the veins on the one hand 
becoming drained, and the arteries on the other getting rnptiired, 
through the excessive charge of blood, unless the blood should 
somehow find its way from the arteries into the veins, aud so return 
to the right side of the heart ; I began to think whether there mi^t 
not be A MOTION, AS IT WERE. IN A CIRCLE. Now this 1 
afterward found to t>e true; and I BnaUy saw that the blood, forced 
by the action of tlie left venlricle into die arteries, was dislribmed 
U> the body at large, and its several parts, in the same manner aa it 
is sent throtigh the lungs, impcUed by the right ventricle into the 
pulmonary ancr>-^ and that it then posses througli the veins and 
along the vciu cava, and so round to tlie left ventricle in the manner 
already indicated. Which motion may t>c allowed to call citcuUr, 
in tl>e sauDC way as Aristotle says that the afr and rain enuhte the 
circular motion of the Miprrior bodies ; for the moa«t earth, wanned 
by the aun, evaporates; the ^-apours drawn upwards a^e condensed, 
and descending in the form of rain, moisten the canh again ; and by 
this arrangement arc generations of living things produced ; and 
in like manner too are tempests and meteors engendered by the cir- 
cular modoo, and by the n]tpnnch and reccKcion of the ton. 

And so, in all likelihood, does Et oome to pass in the body, 
through the motion of the blood: the various parts are nourished, 
dicrisbcd, qtuckcocd by the wanner, more perfect, vaporous^ spirit* 
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o*i^, and, AH I may xiy, aliincntivc bltxid : vvblch. mi llic contiar/. la 
contact with th«&€ pans b<rcoTncs cooled, cosigiilatcd, and, 9o to 
Gpcalc, dFete; whence it returnit toit« ^overei^n the heart, a» if to itt 
aotircc, or to llic inmost horn* of Ihc body, there lo recover its 9tflt« 
of excellence, or perfection. 

Here it resume* its due fluidity and receives an infufion of nat- 
iinil heal— -ixi^'erii]!, fervid, ;i kiiul of irwi-**ury lA lift. ;ind i» impreg- 
nate with spirits, and it mighi be said with balsam; nnd ihence it 
U again dispersed; and all thi» depend* on the motion and action 
of the heart. 

The heart, consequently, in the beginning of life; the »i]n of the 
microcosm, even as tlic sun in hi& turn might well be designated the 
hrart of the Wiirld ; fur it i^ the heart hy whow virtue and puUe the 
blood Is moved, perfected, made apt to nourish, and fs prrservcd 
trom corruption and coagulation : it is the household diWnlty which, 
dischar^ng its function, nourishes, cherishes, quidccns the whole 
Isody, and Lh inde^ the foundation of life, the source of all action. 
But of these things wc shall speak more opportunely when we coi 
tu si>een1att? u\K3n the fiiul cfiune of the mottoti uf the he;irl. 

Hence, since the veins are the conduits and vessels that trans- 
port the blood, they are of two kinds, the cava and the aorta; and 
this b not by reason of Uicre beinp two sides of the body, oe Aris- 
totle has it, but because of the differences of ofBcc; nor yet, as is 
commonly said, la consequence of any diversity of structure, for ia 
many animals, as I have said, thr vein docs nor differ from the flrtefy 
in the thicknesi of its tunics, but stolely in virtue of iheir several di 
tinies and uses. A vein ard nn artery, both styled vein by xht atf^ 
cients, and that not nndeserh-edly* a» Galen haA remarked, because 
Ihc one. the artery to-wit, is the vessel whidi camcs the blood from 
the heart to the body at lan^c, the other or vein of the prcKcnt <Uy 
bringing It back from the general system to ihe heart; the former 
is the eondnit from, the latter the channel to, the heart; the latter 
contains tite cnider, effete blood, rendered unfit for nutrition: the 
former traoAmits the digested, perfect, pcculiarl>' nutritive Quid. 
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EDUCATION 



In th£ second voluue of this series we illustrated the educa- 
tion of the Spartans, and the contributions to the science by Plato 
and Aristotle. In all of this the child was subordinated to the state. 
The Spartans made him a Stoic: Plato and Aristotle would have 
made him a philosopher. Rome, on the other hand, as we saw in 
the essays of Quintilian and Plutarch (volume III,)- trained her 
youth to be orators. They were either bom statesmen, generals, 
jurisconsults, or got their skill in these fields by actual practice; in 
eloquence alone were they given any formal training. 

The education of the Middle Ages was either that of scholasti- 
cism in the monasteries or of knighthood in the tournament. The 
two forms were in strong contrast- The young toiight was brought 
up to serve his mistress, the monk was taught to think woman a 
temptation from the devil. The knight learned to ride, joust, swim, 
shoot with the bow, hawk, play chess, and make verses in Italian or 
Provencal. The monk learned grammar, logic, rhetoric, Latin, 
mathematics, philosophy, astrology, and perhaps alchemy and mu- 
sic- The knight's training was mostly physical. The monk's was 
intellectual, but narrow, bigoted, harsh, and formal. 

With the Renaissance came a new interest in the classical au* 
thors studied in the original. Universities sprung up all over Eu- 
rope, and the higher classes, who had been intellectually the most 
ignorant during the Middle Ages, became the most enlightened. 
The Reformation did much to bring this education within the reach 
of the middle orders. 



EDUCATION 



John Sturm (1507-1589) of Siraeburg mtroduce<1 the fitudy of 
pnrt Ocerontan Latin mto the schools in place of the spoken Latin 
of the »clic1a5tic5. The inAucncc ol this act has been enormous t>ath 
for good and bad. He W4» an entbodiracnt of true scbolarahip, but 
bift work led to euphemism and artificial refinements. 

Montaigne (15^3-159^) ffives a good picture of the education of 
his time. He makes a strottf;^ plea for the fostering and development 
ol the originality of the child, His essay on education is given in 
%<o1ume V, 

Wolfgang Raike (1571-?) did a great deal lo syslemalize teacli* 
ing. His principal rule* are thL-se; i. Begin everyihiiig with 
pfayer. 2. Do all things in order* following nature. 3. Do one thing 
at a time. 4. Kmphaf^ize by frequent repetition. 5- Teach hrst in 
the mother tongue, (x Proceed from the moUicr tongue to the other 
langnagc^. 7. Oo not beat children (as did the monastic ftchooU) to 
make them learn. Give time for play. T^o not leacb more than two 
houn at a time. Tcaeh piipik lo love their masters. Let them learn 
the ftibstance, not the words. 8l Let there be uniformity in teach* 
iDg and text books. 9. T^ch things tirst, then the reasons for them. 
Give examples before rules. Teach languages from the authors 
themsclvcjt, 10. Teacb inductively and by experiment. 

As a co\inierpoise la the new dfvclopment of Protestant 
schools, the Jesuits e«tablifLhcd schools all over Cntholie Europe. 
Low« education ihej- made include grammar and syntax. Then 
foKowed rhetoric and the languages. The pupils were taught not 
only to read and write but to speak classical Latm. The higher 
studies began with Aristotle's science and followed with his philos*- 
oph>. TI1C climax of the course was a four years' training In 
theology. 

The educator most influential on the futtire developments of 
the science was probably, however* Comenius. His great principle 
was 10 follow nature closely, for example^ in learning a dead lan- 
guage to Icam words atHl things together as we do the mother 
tongue. Ilis outline of the principles of educfttlOD is given bctow. 



COMENIUS 



John Amos Couekius (Kovenski) was bom in Moravia, 1592, 
His pareat3, who belonged to the Moravian Brethren, died when he 
was a child. He went to an elementary school at Stassnick, and en- 
tered the Latin school at the rather late age of sixteen. After at- 
tending the universities of Amsterdam and Heidelberg, he was ap* 
pointed to the Moravian Brethren's school at Prerau. In t6i8 he 
was placed over the church and school at Fulneck. In i63t the 
Spanish troops swept away his property. Three years later the per- 
secution of the Protestants in that locality began and in 1627 Come* 
nius felt compelled to seek peace in Poland, He was summoned to 
England in 1641 to superintend the improvement of the public 
schools, but the civil war was on and he had to leave with his work 
unaccomplished. For a while he found a home with Louis de Geer, 
a rich Dutch merchant, but in 1648 returned to Poland to be head 
bishop of his church. The next few years were spent in his church 
work and in the founding of a model school. 

Trouble broke out between the Moravians and Poles and Come- 
nius again lost all his possessions, finding a home at last with Law- 
rence de Gecr, the son of his former patron. He died in 1670. He 
helped to open education to the lower classes and continually sought 
to find a method of instruction that would follow the example of 
nature. 



EDUCATIONAL IDEAS 

THE PRINCIPLES OF FACILITY IN TEACHING AND IS LBARNIKG 

1, VVc have already considered the means by which the edu- 
cationist may attain his goal with certainty, we will now proceed 
to see how these means can be suited to the minds of the pupils, so 
that their use may be easy and pleasant. 



SI EDUCATION 

3. Following in the footsteps of nature we find that the pro- 
cess of education will be easy 

(i,) If it begin early, before the mind is corrupted, 

(ii,) If the mind be duly prepared to receive it. 

(iii.) If it proceed from the general to the particular, 

(iv.) And from what is easy to what is more difficult. 

(v.) If the pupil be not overburdened by too many subjects, 

(vi.) And if progress be slow in every case. 

(viiO If the intellect be forced to nothing to which the natural 
bent does not incline it, in accordance with its ag'e and with the 
right method. 

(viii.) If everything be taught through the medium of the 
senses. 

(ix.) And if the use of everything taught be continually kept 
in view. 

(x.) If everything be taught according to one and the dame 
method. 

These, I say, are the principles to be adopted if education is to 
be easy and pleasant. 

FIRST PRINCIPLE 

3. Nature begins by a careful selection of materials. 

For instance, for hatching a bird she selects fresh eggs and 
those that contain pure matter. If the formation of the chicken have 
already begun, it is in vain to expect any result. 

4* Imitation. — The architect who wishes to erect a building, 
needs a clear plot of ground, and, if there be a house already stand- 
ing there, he must pull it down before he can build the new one, 

5. The artist, too, does his best work on a clean canvas. If it 
have already been painted on, or be dtrty or rough, it must be 
cleaned or smoothed before he can use it. 

6. For the preservation of precious ointments, empty jars must 
be procured, or those that are in use must be carefully cleansed of 
their contents. 

7. The gardener, too, prefers to plant young trees, or, if he 
takes them too old, cuts off the branches in order that the sap may 
not be dissipated. For this reason Aristotle placed "privation" 
among the principles of nature, for he held that it was impossible 
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Ui iraprtTHK a new form an any nialcrial until llic old one bail been 

& l>e\'ulion.— It follows from this: (t) That it U best to 
tJevotc the oiiod to tlic pursuit of wisdom while it b still fresh^ and 
before It 1i&5 acquired llic liabit of dissipating lis streogtli over a 
variety of occupatioiiK ; ami that the later the education h^nH« the 
harder ft wiU be for it to obt^tin 3 lioW^ because the mind i* already 
occupied by other thttififs. (a) TTiAt the result must be bad if a boy 
be instructed by several tcachcr-t at once, since it ts scarcely possible 
for tbem all to use the same mctbod, and. if they do not, the boy's 
Tf-bi-d » drawn fir^ct in one ctirrrtion atn\ thrn in annthrT, and it9 dc- 
velopnM^nt is rhns hindered. (3) Tliat U shows greai lack of Judg- 
ment if moral infitructioti be not nude the first point when the edu- 
cation of ehiJdreti or of older boys is commenced ; since, when tliey 
have bcert taujrHt to conifol their feelings, ihcy will be the more 
fit to receive otber instruction. Horiie-tamcTs keep a horse under 
absolute control willi an »ron bat, and ensure its obedience before 
they leach it its paces. Rightly dees Seneca say: "First learn vir- 
tne, and then wisdom, since without virtue it is diflicult to learn 
vrMom," And Geero says: "Moral philosophy niaices the mind 
fit to receive the seeds of further knowledge.'* 

9. Rectification.— Therefore 

(L) Education should be commenced early. 

(o.) The pupil should not have more than one teacher la each 
subject 

(ni.) Before anything else is done, the morals should be rco- 
dervd harmonious by the master'^L influence. 
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ta Nature prepares its material so that it actually striw to 
attain the fonn. 

Tboa the ehteken ta the tgg, when snSiciently formed, seeks 
to develop Itself still further, moves, and bursts the shell or breaks 
through it with its beak. After escaping from its pdson, it takes 
ploasare in the warmtli and nutriment provided by its mother, opens 
Its beak csipectanily and siA'allows its food greedily. It rejoices to 
find itsHf under the open 9k>% exerciser Its wings, and, later on, usti 
than witb enjoyment; in a word, it disfJays a keen desire to fulfill 
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all ita natural functions, though throughout the whole process of 
devcloprnent it advances step by step. 

1 1. Imitation- — The gartJcncr al«o miKt bring it about that the 
plant, i>ropcrly provided with moifiture and with warmth, take pleas- 
ure in its vigorous growth. 

la. Devialioii,— Tlicreforc, those who drive boy* to iheir stud* 
f«^ rfo them gTr;iC harm, For whai rrmilt can they expect? li a 
man have no appeiite, but yet takes food when urged lo do so, 
the result can only be sickness and vomiting, or at least indigestion 
uid indisposJtion. On the other hand, if a man be hungry, he la 
eager lo take fuod. dige&ls it readily, and easily converts it into fTc^h 
and ttltxiil. Tims Tsocratcs n^ysi "He who is anxiotis to learn will 
also be learned/' And Qulmilian says: "The acquisition of knowl- 
edge depends on the will to team, and this cannot be forced-" 

13. Rectification- — Therefore 

(i.) The dcnire to know and to learn should be excited in boys 
in every possible manner. 

(ii.) The mclhod of in^Injctinn i^hotitd lighten the drudgery of 
learning, that there may be nothfrg to hinder the scholars or deter 
them from making progress with their studies. 

14. The desire to learn is kindled in boys by parents, by mas- 
ters, by the school, by the subjects of instruction, by the method of 
teaching, and by the Aullioiity uf ihc slate. 

15. By parents, if they prai&e leamtiig and the learned in the 
preMrnce of their children, or if they encourage them To be Indus- 
trious by promising them nice books and clotheK, cr some other 
pretty thing ; If they commend the teachers [espeeially him to whom 
they entrust their sons) as much for their friendly feeling towards 
the pupils as for their skill m teaching (for love and admiration are 
the feelings mo»t calculated to frtimulate a desire for imitation); 
finally, if, frt>m lime to lime, they send the child t[> him with a »inall 
present. In this way they will easily bring it about that the children 
like Ihttr lessons and their teachers, and have confidence in them, 

16. Hy the teachers, if they are gentle and persuasive, and do 
ooit alienate Iheir pupils from tlicm by rotighre^s, but attract them 
by fatherly sentimetits and wxjrde ; if they commend the studies that 
lhe>" talte In hand on aceonnt oi their excellerrce, pleasantness, and 
ease; if they praise the industrious ones from time to time (to the 
little onc3 tliey may give apples, nuts, &ugar. etc.) ; if they call tho 
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chiMrcn to llicm, privaltly ox m tfi« class, and sliow them pictures 
of th« thrngft that ihey must Ifam. or expliin to ih^m opiicat or geo- 
metrical inBtnimcnia, astroDomical globes, and sttch'-like things ihat 
are c^LcaJated to excite their admiration ; or again, if thQ' occasion- 
ally girc the chtldrcfl some messa^ to carry to their parents. In a 
word, if they treat their pupils kindly they will easily win their af* 
fcction^, and will bring it about that they prefer going to »clioc1 to 
rtniaining at home. 

17. The school itself should be a pleasant place, and attractlv« 
to the c>'e l>oth within and without. Within, the room »1tou1d be 
bright and dean, and ils walL>j should l>e ornamented by pictures. 
TbcAC aliould be cither portraits of celebrated men, geograph- 
ical map3, historical plan^. of other ornamcnls. Wittiout, there 
abould be an open place to walk anit In play in (for thi» is aluolntely 
necessary for children, as we shall show later), and there should 
also be a ganlen attached, bito which the scholars may t>e allowed to 
go from time to time and where they may feast their eyes on trees, 
llowcrs and plants. If thi^i be done, boys will, in all probability, go 
to school with as much pleasure as to fairs, where they always hope 
CO Her and hear somelhing ncvr. 

18. The subjects of Instntctlon themselves prove attractive to 
the young* if they are suited to the age of the pupil and are clearly 
explained ; especially if the explanation be felie\'ed by a humorous or 
at any rate by a less serious tone. For thus the pleasant is oom- 
Irincd with the useful 

19. If ihr mrtlitKl IS to excite a taste fur knowledge, it mnat, in 
the first place, be natural. For what is natural takes place without 
compnlsioo. Water need not be forced to run down a mountain- 
aide, if the dam, or whatever else holds in back, be removed, it 
60WS down at once, h is not necessary to persuade a bird to fly; 
it does so as soon as the cage is opened. The o'e and the ear need 
no urging to enjoy a fine painting or a beautiful fuel-jcly that is pre* 
aented to ihrm. In all thesr cases it i^ more often necessary to re- 
strain than 10 urge oil The requisites of a natural method are 
evident from the preceding chapter and from tlie rules that folkyn'. 

In the seccMtd place, if the schobra arc to be interested, care 
must be taken to make the method palatable, so that everything, no 
matter bow serious, may be placed before them in a familiar and at* 
tractive manner; In the form of a dialogue, for instance, by pitting 
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the boys ae^inet on« another to answer an4 explain riddling qu«f- 
iions, comparisons, and lablts. But of this mor« in ih^ proper place. 
JO. The civil authOTttks and the managers of schools can kin- 
dle iht zeal of llic scholars hy being present at public perTormancc) 
(gijcli a« Jeclaratioi«, dispitiailons. examlnaltons and promotions), 
and by praising the industrious ones and giving them %mM present* 
(withotit respect to person). 



thir:> principlb 

21. Nature develoiw cvcrylhmg froni beginnings, which, tliougli 
iiuigniiic^nt in appearance, pos^«4 ^rt-.ii poiential stmiglli. 

For instance, the mutter out of which a bird is to be formed con* 
siatflof a few drops, ^^hlch are contained in a shell, that ihey may be 
easily warmed and hatched* But theyc few ilropr. contain the whole 
bird potentially, since, later on, the body of the cTiiekcn 19 formed 
from the vital principle which i^ coticmtrateil in them, 

22, Imitation. — In the same way a tree, no matter how targe it 
may be> i< potentially contained tn the kernel of its fniit or in llic 
shoot at the end of one of ita branches. If one or the other of theee 
be placed in the earth, a whole tree will be produced by the inner 
force that it containa. 

2^, Terrible rVvialioii. — In direct opposition to this principle 
a terrible mistake i* generally made in school. Most leacher^ are 
at pains to place in the earth plants instead of seeds, and trees in- 
frteaU of shoots, since, instead of starting with the fundamental prin- 
ciples, they place before their jiupils a chaos of diverge conclusion! 
or the complete texts of anthors. And yet it is certain that instrnc- 
tSon resta on a very smsti number of pnadples. jufit as the earth is 
composed of four elemenl« (though in diverse forms) ; and that from 
theacG principles (in accordance with the evident limits of their povr- 
ers of (lifTerentiaiion) an Lifilimiled number of resuli^ cj.n be deduced* 
jiM aa, in the case <A a tree, hundreds of branches, and thou- 
sands of leaves, blossoms, and fruits arc produced from the original 
shooc. Oh I may God take pity on our age, and open some man's 
eyea, that he may see aright the true relations in whicli things stand 
to one another, and may impart his knowledge to the rest of man* 
Ictnd. With God's asaietanee I hope, in my Synopsis of Christian 
Wisdom, to give an earnest of my efforts (o do so. in the modest 
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nope that it may hr of use to othcnt whom Owl, in dwc scasoa, nuiy 
cal] lo carry on the work. 

34- Rc>ct]fiC4tton-— In the meantinK we may draw three coo- 
cluswnd: 

(t) Every art must be contained in the shortest and no0t 
practical rulca. 

(ij.) £adi rul« mutt be expreued in the thorteit and dearest 
words, 

(ni.) Each mie muM He ac<:ofnpanie<I hy many exampleft, in 
order that the U8c of t1)c rale may be quite clear when frcah tise^ 
arisc- 
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35. Nature advances from what is easy to what is more difficult* 
For example, the formation of an egg does not begin with the 

hardest part, the shdl. but with the contents. These are at first cov* 
ercd by a membrane; it is not till later that the hard »bdl appears. 
The bird that teams to fly accustoms itself first to stand on its Ic^s, 
then to move its wtng» ffenity, then to do $0 with more force until 
it can raise itself from the ground, and last of all gains sufficient con- 
Sdence to Hy through the air. 

36. Imiution. — In the same way a eaipenter's apprentke 
learns, firvt to Ml treeS/ then to saw them into |>Ianks and fasten 
them together, and finally to build complete houses of them. 

37. Various Deviations. — It is therefore wrong to teach the 
unknown ihnidgh the medium of ili^t which is o^ually unknown, 
as is the case: 

(L) If boys who are bcginmng Latin art taught the niles in 
Latitu Thift is just a* if the attempt were made to explain Hebrew 
by Hebrew rules, or Arabic by Arabic rules. 

(ii.) U these same bcfipniicrs arc given as assistance a Latin- 
Cennan instead of a German-Latin dictionary. For they do not 
want to leam their mother-tongue by the aid of Latin, but to learn 
Latin through the nieKlium of the language that they already kuow. 
{On this emof we will say more in chap. xxiL). 

(iii,) If boys are given a foreign teacher who does not under* 
stand then- language. For if they have no common medium through 
which they can hold communication!* with him, and can only gucas 
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at whit bt If saying, can anything; but a Tower of Sabel be 
the recuh? 

(iv.) A deviation is m:idt from the right mctliod of teaching, if 
boyaof all nations (i.e., French, German, Bohemian, PoUsb.or Him- 
garinn boy>] Are l^ughl in accorduncr with the snmr ni1e« of gram* 
mar (those of Melarchlhon or of Ramns 26^ for example,) since each 
of these languages stands in its own particular relation to Latin, and 
thia relation must be well understood if Latin is to be thon:>uj;:hly 
taaght to boys of these several nationalities. 

2& Rectification* — These errors may be avoided 

(i.) If the teachers and their pupils talk the same language. 

(IL) If aM explanations arc given In the language ihat the pu- 
pUa nnderstand. 

(iii,) U grammars and dictionaries are adapted to the language 
tfaronEh the medium of which the new one is to be learned (that is 
to say. the Latin Grammar to the motltcr-tongnc, and Greek Gram* 
mar to the Latin hmguage). 

(iv.) If the sindy of a new language be allowed to proceed 
gradually and in auch a way that the Hcholar learn £rst to under- 
stand (for this is the easiest), then to write (for here there is time 
for consideration), and lastly to speak (which is the hardest, because 
tl>e proceiis ia so rapid). 

(v.) If, when L^tin is combined with German, the German be 
placcfl firHi a« the beat knoiA'ii, atitl the Latin follow^ 

(vi.) If the subject-matter be so arranged that the pupils get 
to know, first, that which lies nearest to their mental vision, then 
that which is tnoderalcly near, then that whidi is more remote, and 
lastly, that which is farthest off. Therefore, if boys are being taught 
something for the 5rst time (such as logic or rhetoric), the iltus* 
trations sliould not be taken from subjects tliat cannot be grasped 
by the scholars, such as theology, politics, or poetry, btit should be 
derived from the events of every-day life- Otherwise the boys will 
understand neither iTm: nilcs nor their application. 

(vii.) If boys be made lo exercise, first their senses (for this Is 
t!>e ea&icst), then the memory, ttten the comprehension, and finally 
the jndgmen!. In ihis way a {graded sequence will lake place; for 
all knowledge t>egins by sensuous perception: then through the me- 
dttini of the imagination it enters the province of the memory ; then^ 
by dwelling on the particulars, comprclicnaion ol the universal 
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ArU«a: while finally comes judgment on the facts that have been 
gradp^d, and in this vtnj our knowledge is firmly c^tahlishcd. 

FIFTH PRIKCIPLE 

39- Nature doca not overbunleiv herself, l>ot h content with a 
little. 

For iastantc. she docs not cicmand two chickens from one cggt 
but ta aatbficd if one he produced. The ^rdener doci not insert a 
number of grafts on one stocV. but two at most, if he consider it very 
«1rong. 

3a Deviation- — The menial energies o( the scholar are there- 
lore diaaipated if he have to learn many thinf^ at once, such as p'am^ 
mar, rhetoric, poetic, Greek, etc.. in one year (ct the previous 
chapter. Principle 4). 

SIXTH PtlNCtPl-E 

31. Nattire does not hurr>', but advances alowly. 

For example, a bird doea not place its eggs in the 6re, in order 
to hatch them quickly, but Icta them do'clop slowly mider the in- 
fluence of natural warmth. Neither, later on, doca i: cram its chick- 
eaa with footl that they may niatuic quickly (for tliid would only 
choke ihem), but it lelectft their food with care and gives it to them 
gradually tn the quantities that their weak digeation can aupporL 

^3. Imitation, — The builder, too, dtK^ not erect the walla on 
the foundations with undue haste and then strai^^htway put on the 
roof; since, unless the foundations were given lime to dry and be- 
come firm, tbey ^ould sink under tlic superincumbent weight, and 
the whole building wutild tumble ik>wn- T-^rgc stoine buildings, 
therefore, cannot be 5nished within one year, but mtist have a suit- 
able length of time allotted for thetr construction. 

33, Nor does the gardener expect a plant to grow large In the 
first month, or to bear fruit at the end of the ilrst year. He docs 
not. ihcreforc. lend and water it e^ery day, nor does he warm it with 
fire or with quicklime, but is cimtcnt with llie moisture that comcs 
front heaven and with the warmth that the sun proirldes, 

34, Deviation. — For the young, therefore, it i* torture 

(L) If they arc compelled to receive six. seven, or eight boura' 
class instruction daily, and pri\-ate lessons in addition, 

(ii) If they are overburdened with diciaitons, wtih cxcicise% 
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and with the I^uons tlist th«jr hav« to commit to m«mor>\ until 
naueca and, in scnic c<tf«s, insanity is produced. 

If wc tflke a jar with a narrow mouth (for to thia wc may com- 
pare a boy's intellect) and attempt ic pour a qu&ntity of water into 
It vJotcnIly, instead of ;jllo<wfn^ It to trirklt* in drtip by Hmp, what 
wJU be the result? Without doubt the greater pan of the fiqiiid will 
flow over ihc tide, and ultimately the jar will contain Ic-se than if the 
operation had taken place ^adually. Quite a« foolish is the aetiou 
of those who try to teach their ;>upi1s, not as much as they can as- 
similate, but uri much sif^ they them^clvcTt wiah ; for the facullie:^ need 
to be supported and not to be overburdened, and the teacher, like 
the physician, ii the servant and not the tnaster of nature. 

35, Recti location. — The ease and the pleasantness of study will 
therefore be increased: 

(i.) U the ciasa instruction be curtailed as much as possible, 
namely Lo four hours, and if the same length of lime be left for pri- 
ratc study. 

(ii,) If the pupils be forced to memorize as Httle as possible, 
that is to say> only the moi(t important things ; of the rest they need 
only pra*p ihe ecncral meaning. 

(iiiO If everything be arranged to suit the capacity of the pu- 
pil, which increa^A Ujiturally with Atudy a:)U age. 



SEVB>rr(l PRI.S'CIPLE 

^ Nature compels nothing to advance thst is not driven for* 
ward by its own mature stfen|»th. 

For inatAncc, a chicken is not compelled to quit the egg before 
its limbs are properly formed and set ; is not forced to fly before its 
feathers have grown; is not thrust from the nest before it is able 
to fly well, etc- 

A tree, too, docs not put forth shoots before it is forced to do 
»o by the sap that nses from the roots, nor does it permit fruit to ap- 
pear before the leaves and blossoms formed by the sap seek further 
development, nor docs it permit the blossoms to fall before the fruit 
that ifiey contain Is protected by a skin, Tior the fruit to drop before 
it is ripe, 

37- Deviation.^-Now the faculties of the younj arc forced: 

(I) If the boys arc compelled to learn things for which their 
a^c and capacity arc not yet suited. 



OiJ) U tbey arc ma<k to Xatm by h<art or do tbl&grs that have 
not first brcn thorocighly explained vnil Hcmonstrated to them. 

3S. Rectilication^<— Froni what has b«n sAJd, it follows 

(L) That nothing tboclri he titighi to the yoxin^. iin!««« it i» 
not only pertsitud but actually demandcrd hy their age and mental 
MrcngtJi, 

(ii,) That ttothific should be learned by heart that had not 
been thoroughly grawped by the underhand ipf;. Nor should any 
feai of memory be demanded unlesa it is absolutely ceruin thai the 
boy's stretigth U c<\ua\ to it, 

(iii.) Tliat nothing should be set boys to do tmtit Its nstnre has 
bc«n thoroughly cxptaiiMd to them, and rules lor procedure have 
been given. 

KIC»Tfl PStieCIPLK 

39, Nature assists Irs operations m every possible manner 

For example, an egg po»e«ses its own natural warmth, but this 
limistirri by the warmth of the sun and by the feaihers of the bird 

littches tt God> the father of nature, take$ forethought for 
tbis. The newJy-halched chicken, also, is warmed by the mother as 
long as b necessary, and is liBincd by ber in the various functions 
of Hfe. Tlibt we can see in the ea»e of storks, who assist their young 
by taking them rn their bsclcs and bearing them round the twei 
while they exercise their wings. In the same way nurses help little 
children. They teach them first to r^se their heads and then to sit 
up: latcf on, to stand on their legs, and to move their legs prepars- 
tofy to walking ; then by degrees to walk and step otit lirmly. When 
lliey teach ibem to speak they repeat words to them and point ont 
the objects ibit the words denote. 

4a Deviation. — Ic is therefore cruelty on the part of a tcaebcr 
if he set bis pupils work to do without first explaining it to 
them thoroughly, or showing them how it shoutd be done, and if be 
dn not aK«inl thrm in ihrir firrEl altemjitu ; or if he allow them Eo toil 
hard, and then toscs his temper if tbcy do not succeed in their en- 
deavors. 

What is this but to torture the young? it is just as if a nttrae 
were to force a child to walk, while it is stUI afraid to stand on its 
legs, and beat tt what it failed 10 do ». Nature's leaching is very 
different, and shows that we ought to have patience with the weak 
as long as tlicir strength is in&u&cienL 
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4J, Recti6caticit.**From thia it follows: 

{h) That no blows ehotild be given for lack of readiness to 
Icani (for. if the pupil do not Icnm readily, this is the inult of no one 
but the teacher, vhbo cUhcr doca not Know how to make the pupil 
Tcceptivc of knowletlgt^ or iIock not take the troublt; to do ico). 

(ii.) That rhe subjects that have to be learned by the pupils 
should be BO thoroughly explained to them, that they can under- 
Maisd them as well 3S they understand thetr five lingera, 

(ijl) That, as far as is possible, instruction should be g^ven 
through the ^eoaes. that it may be retained in the memory with less 
effort, 

4^. {Fof example, the sense of hearing should always be con* 
joined with that of sight, and the tongue should be trained in com- 
bination with the hand. The subjects that arc taught should not 
merely be tauj;ht orally, and thu» appeal to the ear alone, but should 
be pictonally illustrated, and thus develop the imagination by the 
bdp of the eye. Again, the pupils sliould learn to speak with their 
mouths and at the same time to cxfiress what they say with their 
bands, that no wttidy may be proceeded with before what ha* already 
been learned is thoroughly impressed on the eycs» the ears, the un- 
derstanding, and the? memory. With thiit object, it is dci^irablc to 
represent pjctorially, on Ihc walla of the class-room, everything that 
is treated of in tlic clas9, by putting up either precept.s and rules or 
pictures and diagrams illustrative of the subjects taught. If this Is 
done, it is incredible how much it assUts a teacher to impress his 
instructions on the pupils' minds. It is also useful if the scholars 
Icam to write down in their note-tK>ok£ or among their collections of 
idioms everything that they hear or read, since in this way the imag- 
ination is assisted and it is easier to remember them later on. 



NIKTH PRIMCIFLK 

43- Kothing is produced by nature of which the practical ap* 
plication is not soon evident. 

For example, when a bird is formed it is soon evident that the 
wings are intended for Uymg and the legft for running. In the name 
way ever)- part oi a tree has its nsc, dovm to the skin and the bloom 
that surround the fruiL 
Therefore 

44. Imitalk)n. — The tasic of the pnpil will be made easier, if 
the master, when he teaches him anything, show him at the same 
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titne Hs practical application in evcrjd&y life. This rule musl be 
c&rcfully observed in tcachinfi: Unfruaecs^ tlialectic, arithmetic, ge- 
umcir/, phy»ic9i etc. If it be nrglcctcd, the things that you are ex- 
plaining wiJI Heem lo be monaterft from the n«w world, and the 
attitude of the papil, who is indifferent whether they exist or no, witt 
beoneof belief rather than of Icnowlcdgc. When things arc brought 
OAdcr hb notice and their use explained to h:ai, they should he put 
into his hands that he may assure himself of his kiK)w1cdgc and may 
derive enjoyment from its application. 
Therefore 

45. Those ihingG only should be taught whose applicadoo can 
be easily demonstrated. 

TttKTn PaTKOVLE 

46. Nature U uniform in all Us operations. 

For iniitance, the production of all birdis and, indeed, of all li^ 
tog cfcaturcs, re«Gmt>lcG that of any unglc bird which you may 
chooac. It ia only in the minor details tliat there are diflercoccs. 
So too in tltc case of plants, the development of one plant from Its 
acei], the planting and the growth of a single? treCt nerve aft illuUra- 
tions of the way in which all the others, without exception, develop. 
One leaf on a tree resembles all the others, ax>d in this respect doe« 
not citange from year to year, 

47. Devution, — Differences of method, therefore^ confuse the 
voting, and make their studies di-ntaateful to them, since not only do 
different tcichcrs U!sC diffcfcni iysicms, but even individual teachers 
vary their method. For example, languages arc taught in one way, 
dialectic in another, though both might be brought under the same 
method, in accordance with the harmony of the univenie> and the 
uTtivcrsal and intimate rctatioDs that exiat between objects and 
v;onU- 

48. Rectification. — Henceforth, therefore 

{i.) Tl)e »me method of instruction muat be naed for all the 
adences^ the same for all the ans, and the same for all languages. 

(iij In cAcli mJumJ the 9came arrangement and treatment 
abonld be adopted for all ^tutttcSw 

(tii.) The cUa^-books for each subject slwuld, aa Car as ia poft* 
aible, be of ihc same edition. 

In this way difficnltiea wilt Ik avoided and progress will be 
nade easy,— llie Great Didactic 

TKAKSIATIOK OP KEATtlCa 
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Wb saw m the scciMjd volume of this scries dial Creek philos- 
ophy hail a contecutiv^ [Icvdopmcnt starting with Thalft ati<I reach* 
ing its climax in Arisioilc. Modern philosophy, beginning with 
DcM:artc«, fomut another connected story of the cvoUition of ihoi^ht. 
The Greek philosophers attacked mainly the problem of what ia the 
pcnnancDl rcalitj^ in the UQivcrse: modern philosophy has begun to 
sec fhal thi^ prtihlt-m nf thr trui:; ii;ilt]rr of ific itnivciM: is bound up 
with the question of the real nature of the self. 

Descartes (1596-1650) tried to sweep away oil uncertainties and 
start from oncabsoJuieLy certain fact, "Copto, ergo sum," as he ex- 
pressed it, — "1 think, and in so thinking 1 exist." Only what ap- 
pealed to his mind as dearly as this prime truth was to be accepted 
a; a fact. He believed in the existence of God becauKC lie th^uf^ht 
there must exLsr some perfect, Infinite Being which Is the source of 
imperfect, 6nitc man. He felt that he could trust his senses as to 
the matcnaJ world because such a Being would not deceive- There- 
fore he accepted the cxij^lcnce of matter as a substance co-ordinate 
wkh mind, the essence of mind being thought, the essence of matter 
hdn^f exIen.Hion, the source uf Ixjth being God. 

Ooi of this concepiJon of the dualdy of ihr universe, rose the 
queeijon of bow mind and matter can act on each other, Geulincx 
(l625-i66(j) denied tlte possibility of any interaction. He thought 
mind and inatlcr to be like two clocks that run in harmony, not 
bccaxisc they interact, bat because both arc controlled by their 
maker Thus Malcbranche (|638-17I5) declared that "we see all 
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thiiig^G m God " that "our imnd& txist in God as matter cjdsls In 
^pmct," that things are known to us only through ideas. And these 
idca.% come Uom Go<L 

Spinoza (i63>i677) transformed the diulUra of Descartes into 
amonbm by making GoU th«^le true substance, and mind and mat- 
ter only His manifestations, L«ibnitx (1646-1716) nought to over- 
come Deacarte«' dtiAliani by Mipponni; the tuiivcrsc to be, not one 
great unity, but made tip of an infinite number of individualitiea> or. 
a^ he called them, moiiad». lie makes the essence of aubststnce to be 
life, mind, and activity. Each monad is an individualily, but 6ome 
only move, others live, others think though unconsciously, the high" 
est are eelf-consciou& Cod is the supreme monad whence all others 
mdiatc as IiRht from the sun. .The harmony of the world vtXA estab- 
lished St it» creation. Thus Leibnitz practically added the concep- 
tion of life ^n*^ mind to the Atomic theory of the Greek Demokritos. 

Locke (1633*1674) took up the examuiation of the contents of 
the mind wiew. He oppo*eiiI Dwcarte*' doctrine of innate ideas 
and Leibnitz's belief in the possibility of unconsciotis thought. He 
thotight the soul to be at the beginning a tabula roso, an "unmarked 
tablet," and that all ideas come from experience. His analysis of 
the Ideas of the mind mirks the beginning of psychology* lie agreed 
with Descartes in otir certainty of our owti existence, argued for the 
existence of God as the cause of our existence, atid believed in the 
existence of things or matter as the cause or occasioa of our ideas. 
Where he got hi» principle of cau^lity he does not explain. 

This uJca of Locke's tlut snbstanec ts an abstract idea preaup- 
pOKd as the cause of our scDsations is the staning ground of 
Berkeley's iik^tliim. Let u-i take an illmiratttflu W!«t can mr ac1u< 
ally mean by a thing — for Instance, a bell? We have a sensation of 
sound, another of si^t, a feeling of hardae«s or resistance, a tern* 
peratare sensation of coldness^ perhaps a bitter Uslc ol the brass. 
Alt these sensations are states of our own consciousness, but tfaey 
are continually recurring together, and we take for granted ;«>me* 
thing that we cult a hell as thrir cause. Yet all wc really experience 
is a duster of sensations. Now Berkeley admits that we do have 
inch dusters of ideas, and that eoose^iuently our experience is ex- 
actly the same under hJs system as under the most out and otit 
materialism, Wlicrc Berkeley differs from materialism Is in his 
answer to tlse queTttiun* "What Is the real nature of that something 
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wbich we pre?4up;v)sc as the cause of these grotips of sensation Jt?'* 
Bcrk«ley*s argrimcnt* in brJef^ is chls: All we can sctiully expcrl- 
tnce ifi our Rcif and ihc «tatc& of our own consciousness — all mental; 
the only self-actinj; cause wc know is our own will — also mcntsl; 
since, then, llic only reality and the only cfiUftc we can actually 
knew arc- menial, what Hght liavr wr to snpiiose this unknown 
something to be an>'tliingr but menial? Thus Berkeley argites dead 
matter otit of existence and in ite gtead pitU God^ the cause of all 
our aensatiotts. Nature is a symbolism throufi:h which God speaks 
to us. 

Hume (1711-1776) hurled philosophy from idcaliBm into scepti- 
cisni. Starting fn>rr Locke's theory that all knowledge comes from 
expeflcfice, he argned againat the possibility ol any sure knowledge 
or science whatever, lie declarctl that he could not find the self at 
Mt that be saw no necesfi&ry connection between ideas, that cause 
and effect arc simply habits of thought formed by custom, and that 
therefore any certain knowledge is impossible. 

This sceplicisin of Hume woke Kant (t724-i6o4) "out of his 
dogmatic slumber," and incited him to examine the e1ement« of the 
minO. His problem was, "How la mathematice possible? How is 
natural .-science possible? Is metaphysics po^^ible?" He found 
dements in the mind besides those that come from experience. He 
showed that although the contents of our minds arc given by experi- 
ence, the form is fitmiiched by the active mind itself. Space and 
time, cause and effect, design, reciprocity are all forms of thought 
given by the active mind to phenomena, and the possibility of any 
consciousness whatever depends upon the unifying activity of the 
aelf. Things in themselves wc cannot experience, phenomena must 
come under ihe laws of tlioughl in order to be correlated with the 
rest of our consciousness. Tliis is Kant's answer to the problem of 
the possibility of knowledf;e. The laws of thought hold good for all 
experience, btit cannot go beyond it- Nature in itself we cannot 
experience* but only its manifestations as the plicnomcna of oiir 
conscSottsnesos, Tbe soul is a thing in itsdf; wc can never graap 
it- Rut fof the very rea«nn that it \% not a part of our experience, 
tbetOOlinitseUmay notbebotmdby the laws of experience and the 
w9J nay be free. Thic is the necessary basis of morality. So, too« 
God may exist outside the 6eld ol experience, end faith ts alwaya 
possible 
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Tbc above outline i» best amplified iii ihc words oi the thinkers 
thcm»c!ve». The development of pliilosophy since Kant bdoagt to 
Jt later voluRK. 



DESCARTES 



RxJ«E Descaxtes vtaa bom March 30, 159& in tlie province of 
Tourftine. His mother died of conttimption 4 few dayc after hU 
birth, and he wa^i not expected to live. From 1634 to 1^)2 be was 
ander the Jrsmr* at I^ FlJ^hc, Th«^ next year hr wa* %enl to Parh 
lo 5ee life. After t^x> years spent to this purpose, he buEiod himself 
m bis fiiudics for two more, and llien in 1617 enlisted a» n volunteer 
in the war against the Netherlands, 

Hb. military life lasted four years. While in camp dtuing the 
winter of 1619-ao.be «iwthepossiMliiyof solving g«iinfiriral theo- 
rems by alf^G^ra. Thus was born analytical frGomctr>% He also 
thought ih.it he could apply his method to all changes, considering 
them ajfi nutter in motion. 

Ill 1641 he published his Meditations. These tried to sweep 
away all precoficeive^l notions and start from the one certain fact 
•"Co^lo, ergo snra." "I think and in thinking i exist." Only what he 
conld apjxrceive with absolute clearness w-ould he acce^it an tnic, 
We have pointed out the development of hi* system in the intro- 
duction above. It certainly Itas furnished mnch of the basis of at! 
sticceedtng philofcophy. He -tccepted Cod in order to account for 
himself, and the facts given by the sens^ because ao clearly given 
and because God would iKit deceive. A^ regard!* the changes in the 
material world, his tnaihematieal training led him to reduce them all 
under tl»c bws of mechanics, but hift fear of religious persecution 
prevented him giving these vieies full publicity. 

In itJ49 he went to Stockholm on an invitation from Queen 
Christina, but canght cold a few montha later and died Fcbraaiy it, 
1650L 
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MEDITATIONS 

OK THE FIRST PHILOSOPHY, IN WHICH THl EXI6TEVCE OF GOD, AWD 
THE REAL DlSTiMCTIOK OF MIXD aKD fiODY Altfi l>£»OXfTKAT£D 



MtlSfTATIOIT L 
OF THE TKIKOS OF WH[CJ! WK MAY DOUBT 

Sfvera! yeara have now elapKc^l since I 6r*t bei^me aware that 
I had accepted, even from my youth, many false opinions for true, 
acid that consequently what I afterwards based on such principles 
was hif;hly doubtful; find from chat time I was convinced of the 
necessity of undcrl^kinf once in tny life to rid myself of all the 
opinions 1 had adopted, and of commencing anew the work of build* 
Ing from the foundation, if f desired to establish a firm and abiding 
superstructure in the sciences, Btit as this enterprise appeared to 
me to be one of great magnitude* I waited until I lud attained an 
age so mature as to Leave mc no hope that at any stage of life more 
advanced 1 should be better able to execute my design. On this 
accuuiit, T haver ddajcd so lun^ iltat t should heitcefurth ctJiisxdcr I 
was i][>:ng wrong w^erc I sli!l tr> conMime tn deltbcr^iiion any of the 
time that now remains for action. To-day, tJien, since I have oppor- 
tunely freed my mind from all caresr (and am happily disturbed by 
no passions], and since I am In the secure possession of Leisure in a 
peaceable retirement, 1 will at length apply myself earnestly and 
freely to the general overthrow of all my former opinions. But, to 
thin md, it will not br nrri^sflry for mr to show that thr whole of 
these arc false — a point, perhaps, which I shall never reach ; but as 
even now my reason convinces mc that I ought not the less carefully 
to withhold belief from what is not entirely certain and indubitable, 
than from what i« manifestly falMr, it will be sufficient to jiLstif> the 
rejection of the wtiulc if 1 shall find in eadi w^mr ground W doubt : 
nor for this purpose wHl it be necessary even lo deal with each be* 
lief individually, which would be truly an endless labour: but, as 
liic rcmo^'al (rom below the foundation necessarily involves the 
downfall of the whole edifice. I will at once approach the criticism 
of the principles on which all my foirmer beltefit rested. 

All that I have, up to this moment, accepted as possessed of the 
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Iiighcitt xtvxh dnd certainty. I revival cither trom or Utrou^H the 
sensefl- T observed, howMi-er. lliat these sioinetimeH miileil u* : and it 
ifi the part of pnidence not to pUce absolute confiieticc in that by 
wliich we h^vt even once been deceived. 

fiut it may be said, perhaps, that, akhoug[h the senses occasfon- 
atly mislead us rcspcctmi: mimttc object*. »nd such a» arc ^o far 
rexnuvcd fruui ua »a lo be Lc>ond the fC4ch of close observation, 
there are yet many other nf thdr informationH (pri->mla1iani(), of 
the iTvth of which it is manifestly impossible to doubt ; as lof exam- 
ple, that I e.m in This place, scaled by the fire, clothed in a winter 
dresaing-f^)*!!, that I hold in my hands this piece of paper, with 
other intimaliona of the same nature. But how could I deny that I 
poaacas ihcAe hands and this body, and witlial escape being classed 
U'ilh peTMmf; in a ^atr of iniuinity, whose brainft arc mj diHirdered 
and clouded by dark bilious vapors as to cause them peninaclonsly 
to assort that they arc monarehs when they arc in the greatest pov* 
crty; or clothed (in jcoM] and i>urplc when destitute of any cover- 
ing:; or that tiKir head is made of clay, thdr body of glass, or that 
t}:ey art- gininN? I xhimid cettahdy be not Iru iniane than Cliey, 
were I to regulate my procedure according to examples so extraTa- 
gant 

Though this be true, I must neverthele^ here consider that I 
am a man, and that, consequently^ I am in the habit of sleeping, and 
leprcaenting to myself in dreams those same things, or even some- 
times others le*'* pro1>ablc, which the insane think are presented to 
tbem In Iheir waking moments. How often have I dreamt that I 
was in these familiar circumstances* — that I was dressed, and occu- 
pied this place by the fire, when 1 ^-as tymg undressed in bed? At 
the present ntomcnt. however, I certainly look upon this paper with 
eyes wide awake ; the head which I now move is not asleq) : I extend 
this lund consciously and with express purpose, and I perceive it; 
the occurrences in sleep are not so distinct as all tUU. But I cannot 
forget that, at other times, I have been deceived in sleep by similar 
illusions; and. attentively considerinj; those ea^es, 1 perceive so 
clearly that there exist no certain marks by which the state of wak- 
ing can ever be distinguished from slce|>, that 1 feel greatly aston- 
kshed: and In amaxement I almost persuade myself that I am now 
dreaming. 

Let ua suppose, then, that we are dreaming, and that all these 
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partktilArs — namely, the opcmng of the eyes, the motion of the head. 
the Forth'puUing oi ihc liancis^-atc merely iltiuion^ ; and even that 
we really po»eaft neither an entire borly uor liamls stich as we see. 
Xevcfthclc&s. ii mufit be a<lniitted at least cliat the objects wbkh 
appear to tifi in ^leep are, as it were, painted representations which 
could not have hccn farmed unless in the Hkcne*s of realities; and, 
therefore, that those general objects, at all event*,— namely, eyes, a 
head, hiinds and an entire body — are not simply imaginary, but 
really exiilent. For, in truth, painters themselves, even when they 
study to represent sirens and satyr* by forms the most fantastic and 
extraordinar)-, cannot bestow upon them natures absolutely new, 
but can only make a certain medJey of the members of different ani- 
]Dals;or if they chance to ima|;inc something so novel that nothing 
at all siinUar has ever been seen before, antl such as is, therefore, 
purrly ficiiiiont and abtolurely false, it U at least certain that the 
colouTft of which this is composed are real. 

And on the same prirciplc, although these general objects, vit. 
[a body], cj-cs, a hca<l, hands, and the like, be imaginary, we are 
jic\'crthcle&s absolutely necessitated to admit the reality at least of 
some other objects ^till more simple and nnivernal than these, of 
which, ju&t as of certain real colours, all those images of things, 
whether true or rcal^ or fake and fantastic, that are found in our 
eonsciousness (eogitatio), are formed- 

To this class of objects seem to belong corporeal nature in gcD* 
eral and it* cxlension; the figure of extended things, their quantity 
and magnitmlr, and their number, at; aUn thr place in, ati<! thr limr 
during, wWeh they exist, and other things of the same sort. We will 
not, therefore, perhaps reason iUegitimat^y if we conclude this that 
Fhy^cs. Astronomy, Medicine, and all the other sciences that have 
ioT their end the consideration of composite objects, are indeed of a 
doubtful character; but that Arithmeuc^ Geometry, and the other 
sciences of the same clajts. which regard merrly the simplest and 
roou general objeeit, and scarcely inquire whether or not these are 
really txtstenl, contitii somewhat that is certain and indubitable: 
f<M- whether I am awake or drcamingt it remains true that two and 
three nuke five, and that a square has but four aides; nor doea it 
seem ^lossible that truths so apparent can ever fall under a suspicion 
ot faUity for incenitude]. 

Xcvertbele«r tlie belief that there ia a God who U aU-powerftd, 
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and who created mc, such as £ am, hfts for :t lonf- time, obtaiD^ 
McacJy possession of nty mind. Mow. llicn, do I know ihat He hw 
not Arrangeil that ihero should be ndllicr orth, nor sky, nor lay 
cxie«<I«l thing, nor fijn*'^. wDr nugnitude, nor place, providing al 
the same time, however, for [the rific in me of tlie pereeptionn of all 
these objeet^, and] the perstiAston that these do not exist ctheru*i6e 
than a^ 1 perceive them? And further, as 1 eometinncs think that 
othcTA arc in error ttitpectini; matters of which they believe them- 
selves CO posi^es^ a perfect knowledge, how do I know that I am not 
aUo deceived each lime that I a<id toother two and three, or nnm< 
bcr the sides of a square, or form some judgment stUI more ^rapic, 
if more simple indeed can be imajicincd? But perhaps Ucity has not 
been willinc that I should be thus decd\^< for He is said to be 
supremely good. If, however, it were rcpu^ant to the goodness of 
Deity to have created me subject to constant deception, it would 
freem Ukewiae to be contrary to Hik goodness to allow me to be 
OGcaaionally deceived; and yet it is clear that this is permitted. 
Some, indeed, might perhaps be found who would be disponed rather 
to deny the c^iistencc of a Being so powerful than to believe that 
there is nctbinc certain. But let us for the present refrain from 
opposing this opinion, and grunt that oil whidi Is here said ol Deit> 
is fabulooa: ne\-erthe[esSr In whatever way it be supposed that I 
reached the state in which f exist, whether by fate, or chance, or by 
an cndleaa serica of antecedents and cons^uenta. or by any other 
means, it is clear (since to be deceived and to err is a certain defect) 
that the jinihaliiHly of my being so imperfect as to be the constant 
Victim of riecrption, will hp tncrca^eil exactly in prupurtion as the 
power posseSMd by the cause, to which they assign my origin, is 
Icfisened. To th<*e reasonings I have assuredly nothing to reply, 
but am constrained at last to avow that there is nothing of all that I 
formerly believed to be true of which it is impossible to doubt, and 
lliaL nut thruvjsh though tlrssncss or levity, but from co^nt and 
maturely coacidrrni reasons; so that henceforward, if I desire to 
discover otiythLng certain, T ought not the less carefully tn refrain 
from assenting to thoo^e fame opinions than to what might be shown 
to be manifestly fabe. 

BtJt it is not sufficient to have made these observations; care 
must be tnkcn likewise lo Weep ihcm in remembrance. For those 
old and customary opinions perpetually rccur-^ong and familiar 
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usage giving them the right of occupying my mjn<J, even almost 
against my will, and subdoing my belief; nor ivill I lose the habit of 
deferring to them and confiding in them so long a5 L shall consider 
them to be what in truth tticy are, viz., oi)iiiions to tomt extent 
doubtful, an I have alrratly thnwn, hut xlilt highly probnbJc, and 
inch as it Is mueh more reasonable to believe than to deny. It 1% for 
thifi reason I am persuaded that I shall not be doing vLTong, if, tak- 
ing an opposite judgment cf deliherate design, 1 become my own 
deceiver, by supposing, for a time, that all those opinions are entirely 
falM and imaginary, until at length, having thus balanced my old by 
my new prejudices, my judgment shall no longer be turned aside by 
perverted usage from the path that may conduct to the perception of 
tnith. 

For I am assured that, meanwhile, there will arif-e neither peril 
nor error from this course, and that 1 cannot for the present yield too 
much to distrust, since the end I now seek ia not action but knowl- 
edge- 

1 will *uppo*e» then, not that Deity, who \% sovereignly good 
and the fountain of truth, but that some malignant demon, who is 
at once exceedingly potent and deceitful, has employed all his arti< 
£ce to deceive roe; I will suppose thai tlie sky, the air, the earth, 
colours, Ijgurce. sounds, and all external things arc nothing better 
than Ulutions of drpams ^ means of which this being ha* laid 
snares for my credulity; I will consider myself as without hands, 
tyc^, flesh, blood, or any of the senses, and as falsely believing that 
1 am possessed of these; I will continue resolutely iSxed in this be- 
lief, and if indeed by this means it be not in my power to arrive at the 
knowledge of truth, I shaQ at least do what is in my power, vii^ 
[nstptnid my jiidf^mtnt], and guard with settled purpoie' against 
giving my assent to what is false, and being imposed upon by this 
deedver, whatever be hu power and artifice. 

But this undertaking is arduous, and a certain indolence insen- 
sibly leads me back to my ordinary course of life; and ju»t a.i the 
captive, who, perchance, was enjoying in liis drcama an imaginary 
liberty^ when he begins to suspect that it is but a vUion, dreiuls 
awakening, and conspires with the agreeable illusions that the de- 
ception may be prolonged, so l, of my own accord, fall back into the 
train of my former beliefs, and fear to arouse myself from my 
dumber, lest the time of laborious wakefulness that would succeed 
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thi» qd« rcsi, in place of bringing any light of day, should prov€ 
inadequate so dispel the dartcness that will arise from the difiicuJttes 
that have sow bcco ratacd. 

Mbditatiok IL 
op the katum 07 tjic itvuak mtkd; akd that it is uofts basu.v 

KXOlVN THA?* THE BODY 

The Meditation of ycMerday has filled my mind with bo m^ny 
dotihia. thai it la do longer tn my power (o forget tbcm. Nor do I mc. 
meanwhile, any principle on which ihey can he re5oKcd;and just aa 
if I had fallen all of a &udden into vt-ry deep water, I am «o greatly 
diceoneerted as to be nnablo either to plant my feet firmly on the 
bottom or mftain myi^f by iwimminj; on the mrfaee. 1 willr never* 
Ihcicss, make an effort, and try anew the same path on which 1 had 
entered yealenlay, that in, proceed by casting aside all that admits 
of the slightest doubi, not \es& than H I tuid discovered It to be 
abaohitely false ; and I will continue ahvay^ in this traek tmtil 1 shall 
find something thai ia certain, or ai least, if I can do nothing more, 
nntil I Ehall know with certainty that there \& nothing certain. 
Archtmedea. that he might transport the entire globe from the place 
it occupied to aDOlher, demanded only a point tltat wax firm and im- 
nK>\'eabte; no al»o, I jihall be entitled to entenain the highest eat- 
pectatiotis, if I am foriunaic enough to discover only one tiling that 
U certain and indubitable. 

1 suppose accordingly, that all the things which I »cc are false 
(Petitions) ; I believe that none of those objects which m^' fallacious 
memory represents ever cxi&tcd ; I suppose that I possess no Mouses; 
I believe ttnt body, figure, extension, roodon, and place are merdy 
fictions of my mind. What is ihere^ then, that can be esteemed 
true ? Perlkaps this only, that there i% at>solutely nothing certain. 

But how do 1 know that there is not something ditferent alto- 
gether from the objects 1 have now enumerated* of which it is im- 
possible to entertain the slightest doubt? Is there not a God> or 
some being, by whatever name I may designate him, who causes 
these thoughts to arise in my mind ? But why suppose such a befaigi 
for it may be t myself am capable of producing them? Am I ttien, 
at least not something? But I t>€fofc dcnie^l that 1 possessed seoses 
or a body : 1 hesitate, however, for what follows from that ? Am 1 so 
dcpendcuE on the body and tl^e seuse^i that withunt these 1 cannot 



4a 



THB BSClNrfflNG OF UOOSRN FHlLOSaPHT 



exist? But I had lb« persuAsion that tliere was absolutely notliing 
in ihe world, thct there was ro sky, no earth, neither intnds nor bod- 
ies; wit5 1 not therefore, at the same time, persuaded thai I did not 
exist ? Far froin it ; 1 o^urcdly existed, since t was persuaded. But 
there is 1 know not v^hal being, who is possessed at once of the high- 
est power and the deepest cunning, who is eonstantly employing; all 
hU ingenuity in deceiving; ine. Doubtlv&s, then, I ex^stj since i am 
deceived; and, let him deceive me &» he m&y. he can never bring it 
about that 1 am nothing, so long as I :i]iall be consciotts that I am 
sometfiing. So that it muse* in fine, be maintained. »11 Things being 
maturely and carefully ct^nsidered, that thts proposition (prommd* 
atum) I am, I exist, is neceesarily true each time it is expressed by 
me, or conceived in my mmd. 

Hut 1 do not yet know with sufiicient clearness what 1 am, 
though aHdurcd that I am ; and hence, in the next place, I mu,<«t take 
care* lest perchance T inconsiderately substitute some other object in 
room of what i* properJy my*elf, and thu* wander from truth, even 
in thac knowledge (cognition) which I hold to be one of all other* 
the most certain and evident. For this reafion, 1 will now consider 
anew what i formerly believed myself to be, before 1 entered on the 
present train of thought ; and of my previous opinion I will retrench 
all that can In the ka^t be invalidatei] by the grounds of doubl I 
have adduced, an order that there may at length r&main nothing but 
what b certain and indubitable. What then did I formerly ihink I 
was? Undoubtedly I judged that I was a man. But what is a man? 
Shall I say a rational ammal ? Assuredly not ; for it would be neces- 
sary forthwith to inquire into what U meant by an animal, and what 
by ratioiiaU and tbu> front a single question, I sliould insensibly 
glide into other*, and These more difficult than the first : nor do T now 
possess enough of leisure to warrant me in wasting my time amid 
cubtleticM of this sort. 1 prefer here to attend to the thoughts that 
aprui^ up of themselves in my mini, and were inspired by my own 
natarc alone, when J applied myself to the consideration of what I 
was. In the first place, then, I thought that 1 possessed a coutUe- 
nnnce, hands, armw, and all the fabric of members that appears in a 
C0fp»c, and which 1 called by the name of a body. Ic furtlier oc- 
curred to me that I was nourishe<l, tliat 1 walked, perceive<l, and 
tlwuglit. and all tliose actions 1 referred to the sotU; but what the 
soul itself was I either did not atay to consider, or, if I did, I imag* 
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ified thM it was somethinf; e:<tremcty rare and subtk, )tkc wind, or 
iUmc* or cthcr^ spread throuj^h tny j^ro^M^r parU> As regarded the 
bodj^, I did noL c\'CTt doubt of it> oatiirt, bul thought I di»tinctly 
knv^- iU au<l ^f 1 bad wished to deicribp it acconling to th« notionn 
I then cnlcrtained, I Rlwuld have ^xpUinfd inyseU in this manner: 
By body 1 understand all that can be tCTtninatcd by a certain fi^rc ; 
that can be conipriscd in a certain aixace and so fiH a certain .^pacc u 
therefrom to excluder every other body; th;»l can be perceived etiher 
by thf touch, ftighi, hearing, taste, or itmel!; bul by jomething ior^ 
^ign to rt by which it is Touched [and from which it receires the 
impreuion] : (or the power of self-motion, as hkewite chat of per* 
cenring snd thinking, I hold us by no inc&ns f>enaLiiing 1o th^ nstturc 
of body; on the contrary, I v^aa somewhat astonished to find sucb 
faculties exiAtin^ in some bodies. 

But (aa to myself, what can T now say that I am], since T sup- 
f>ofte there exists an extremely powerful, and^ if T may so speak, 
maligfksnt being, whose whole endeavors are directed towards d»- 
ctiving me? Can I affirro ;hal I possess any one of all these at- 
inbutca of which I have lately spoken as belonging to the nature of 
a body? Aficr attentively covisideiing them in my own mind, I find 
none of tliem that 4:an properly be said tc» belong to myself. To 
recount them \verc idle and tedious. Let us past tixn to the attri- 
butes of the stjul. The firvt mentioned were the powers of nutrition 
and walking ; but. if tt be true thnc I have no body, it is true like- 
mse tliat 1 am capable neither of walkinif nor of bdng nouri!d]cd- 
Pcrccpiion is another attribute of the &oul; but perception too is 
impoMible without tlie body; besides. I have frenurnlly, during 
«leep, believed that I perceived objects which 1 afterwards observed 
that 1 did not in reality perceive. Thinking is another attribute of 
the W)iil : and here I discover what properly bdongs to myself. This 
atone is in^parable from me. I am — I exirt; this is certain; but 
how often ? As often aa I think ; for perhaps it would even hajipen, 
if I abonld wholly cease lo think, llial T .«tt4>utd a1 ihr :^mr timr alto* 
gelhercnsetohe, T now admit nothing ihst Is not necessarily tme^ 
I am therefore, precisely speaking, only a thinking thing, that is, a 
mind (nb-nr^'tvamntv^), understanding or reaaon, — terms whose atg- 
niiication wa« before unknown to mc. [ am, however a real thing, 
and really existent; but what thing? The answer wai. a thinking 
tbtng. Tlie cjuestton n«w arisBeii, am T atigbt be«ifle«? I will vtimu« 
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]&tc my iirtjig:ifiAlton with a view to discover w^cthrr I am not still 
something niorc than a thinking being. Now it i^ plain I am not 
the aic^cmhlagc oi meirbcrs called the hun^an body ; X are not % cliia 
and |>cnctratin£ air Jifiuned through all these members, or flamei or 
vipotir. or brcftth, or any of all ihc things I can imagine ; for 1 sup- 
puhed tlidl a\\ ihci%c wrrc not, :ini\, without rhangirg the fitipposi- 
lion, T Jitid iTiai 1 still feci assured of xrty existence. 

But U is true, perhaps, that those very things which I suppose to 
be non-cxi&tcnt, becflufic they are unknovb-n lo me, arc not in truth 
diJiercnt from myself whom 1 know, Thia i& & point I cannot deter* 
mmc, and do not now enter mto any diapute rcgardtnt it. I can oidy 
Judge of things that are known to me; T am consrioitK that T exist, 
and I whn know that I exist 4nqtJ!i^ Into who I ain. It Is, however, 
perfectly certain that the knowledge of ray existence, thus precisely 
taken, is not dtpendent on things, the existence of which is aft yet 
unknown to me : and conwquetitty it i^ not dependent on any of the 
thLng^ I can feign In inuginatioiL Moreover, the phra»c itself, I 
frame an ima^e (ctJiH^ir), rrtninds me of my error; for I should in 
Injrh frame one if I were to Imagine myself to be anything, since to 
Imagtoe is nothing more than to contemplate the figure or image of a 
corporeal thing; but 1 already know that I exist, and that it i» pos- 
sible at the same time thai all thoac images, and in general all chat 
rdatea to the nature of body, arc mcr^y drcama [or chimeras]. 
From this I discover (hat il is not more reaM>nab)e lo say, I will 
excite my imagination that I may know more diMinctly wliat I am, 
than to express myself as foUows: I am now awake, and perceive 
something real ; but because my perception is not fiuflficiently clear, I 
will of express purpose go to ^Icep that my dreams may represent 
lo mc ibc object of my perception with more truth and cleamc»s. 
And, therefore, 1 know that nothing of all tliat I can embrace in im- 
agination belongs to the knowledge which I have of myself, and that 
tlierc ib need to recall with the utmost care the mind from this mode 
of thinking, that it may be able to know its own nature with perfect 
ditlinctncss. 

But what then am J? A thinking thing, it has been said. But 
what is a thinking thing? It i» a thing that doubtSn understanda. 
[cooceSTesJ. atBrms, denies, wills, refuses, thai imagines also, and 
pcrccivea. Assaredl}' it is not little, if all these properties belong to 
my nature. But wlt>' should they not belong to it? Am I not that 
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very hetnpi wl>o novr doubts of alidosi ever>'thing; who^ for aQ that, 
tuidcrstandd and conceived certain things; who affimis ono alone as 
true, atid denies the othcr& : who desires to know more of them, and 
does not wi^ih lo be deceived ; who ima^ne^ many tbiugs, some- 
times even despite hi« will ; and h likewise percipient of many, aft if 
through the medium of the &en8«s. Is there nothing of all this as 
trt>e as that ! am, even though I »honM be always drcftmmg* and 
although he who gave me being eniployed all hia tnsenuity to dc* 
cdve me? h there alst* any one of ihcsc attribmcs that can be 
pfopeiiy dlBtlngiiished from my ihotight, or that can be naid to be 
neparste frora myself? For it is of itsdf so evident thai it is I who 
doubt. J who understand, and 1 who desire, that it ts hcTc unnee«a- 
»Ty to add anything by way of rendering it more clear And I am 
as certainly the &ame bcirg who imagines: for, although it may be 
(as I before supposed) that nclhing I imagine is inie. stiJ] the power 
of imagination does not ceave realty to cxitt in me ajid to form part 
of my thotighi. In fine, 1 am the same being who perceives, that la, 
who apprebenda certain objeeta a^ by the organs of sense, since, in 
truth, I &CC light, hear a noifie, and feci heat. But it will be said 
that these presentations are false, and that I am dreaming. Let it 
be >o. At all events it is certain that I seem to see light, hear a noise, 
and feel hea: ; this cannot be false, and this is what in me is properly 
called perceiving {sanirr), which is nothing else than thinking. 
From thia I begin to know what I am with somewhat greater clear- 
ness and distinctnesa than heretofore. 

Dut. nevertheless, it still seems lo me, that I cannot help believ- 
ig, that ccirpureal thingii, wliose images arr Fnrmrd by thonght, 
I vhich fait under the senses], and arc examined by the same, are 
k&own with much greater disttnctne» than that I know not what 
part of myself which is not imaginable; although iu Eruiht it 
may seem strange to say that I know and comprehend with 
greater distinctness things whose existence appears to me dmibtful, 
that art- unkitown, and cki not belong to me, than othert of whose 
reality T am persuaded, tliat are known to me, and appertain to my 
proper nature ; in a word, th:tn myself. But I see clearly what is the 
state of the case. My mind is apt to wander, and will not yet submit 
to be restrained within the limits of truth. Let us therefore leave the 
tnir.d to itself iince murir, and. according Eo it every kind of liberty^ 
r icfmii ft to consider the objects that appear to ft from without]. 
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in order that, having afterwards withdrawn il from ihcAC gently and 
opportunely, [and fixed it on the con^Jdcraiion of Us. being and the 
propcni«» il fittdn in itself], il may then he the more easily con- 
trolled. 

Let us now accordingly coDdidcr the objects that arc commonly 
tiiuught to be [the xnmtt easily, un(\ Eikewi*e], the moKt distinctly 
Vnown. vix.. the bodies we touch and se« ; not. Indeed, bodies In gen- 
eral, for the^e general notions arc usually somewhat more confused, 
but one body in particular. Take, for example, this piec« of wax; h 
15 <)aitc frcsht having been but recently taken from the bcc*bivc; it 
haa not yet lost the swcetoos of the honey it contained; it ntll! rc- 
taiiu Komewhat nf (he Lxlour of The flnwcrs frt>m whicli it wa^ gatli- 
«red ; its colour, figure, sl^e, are apparent (to the sight) ; it Is hard, 
cold, easily handled; and sounds when struck upon with the finger. 
Jn 6nc, all that contributes to make a body as distinctly known as 
possible, is found in the one before us. Hut, while I am 5pcAkin£, 
let it be placed ne^ the ArC'^what remained of the taste cxhalea, the 
amdl rvapomtrs, the colour changri^^ ixn. figure is destroyed, its fiiKC 
Increase? It becomei a Ik^uid, it grows hot, U can hardly be handled, 
am!, although struck upon, it emits no sound. Does the same wax 
(till remain after tbi^ change? It must be admitted that it does 
remain ; no one doubts it or judges olberwlse. AVhat, then, was it I 
kitcw with so much di^tinctnr** in the piece uf wax? Assuredly, it 
could be nothing at all that 1 observed by means of the senses, sinc« 
all the things that fell under ta«le, smell, sight, touch, and hearing 
are changed, and yet the same wax remains. It was perhaps what I 
now tliink, viz., that this wax was neitlier the sweetne^ ol honey, 
the pIca^Lant odour of (lowers, the whiteness, the Bgitrc, nor the 
»ound, but only a body that a little before appeared to me conspicu* 
ons under the*e ffirm*. and which i* row i>eTceiveid tmder others. 
Bnt, to speak precisely, what is it that i imagine when 1 think of it in 
this way ? Let it be attentively considered, and, retrenching all that 
4ocs not belong to the wax, let us sec what remains. There ccr* 
tminly remains noihing^. except something extended, flexible and 
noveable. But what itt meant by flexible and moveable? Is it not 
that I imagine that the piece of wax, being round, is capable of be- 
coming Mjuare, or of passing From a sqtiare into a triangular figure? 
Assuredly such i» not the eaae, iMcaitse 1 conceive that it admits of 
an infinite variety of »nnilar changes: and 1 am, moreo%er, unable 
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to compass this infinity by imaginAtion, ami cons^qnently thiA con- 
tcptjon \^'hicli I have of cbc wax Is not the product of the faculty oi 
EmaginBtton. Bi:! whai now of this extension? Is it nol also un- 
known ? for it become* greater when (he wax i* melted, greater when 
it is boiled, and grcfiier still when Cbv heat incrcaMs; and I sbouJd 
not conceive [clearly and) according to the truth, the wax as it ti, if 
I did not suppose that the piece wc arc cocsidermg admitted even of 
A wider variety of extension than 1 ever imagined. 1 must, there* 
fore, adink thai I cannot even comprehend by iTTia^inaifon whal the 
piece of wax is, and that it i* the mind alone (mns I-at^ mUndrmfnt, 
F,) which perceives it. I «peak of one piece in particular ; for, as to 
wax in general, this is (till more evident But what is the piece of 
wax that can be perceived only by the [understanding or] mind? It 
\s certainly tlic ^ame which I see, toach^ imagine; and, in fine, it la 
the same which, from the beginning I believed it to be. But (and 
this it is of moment to observe) the perception of it is neither an act 
of sight, of touch, nor of imajpiution, and never was either of these, 
though it might formerly seem so, but id simply an intuition 
{insf^ic) of tiK Diind« which may be imperfect and confused, aa it 
fonncrly was, or very clear and distinct, as it is at prvsait. accardin^ 
a* the attention >» more or less directed to the elements which it con* 
tains, and of which it la composed. 

But, meanwhile, I feci greatly aitoniihed wh«i I obferve (the 
weakness of my mind, and] Us proneness to error. For although 
without at all givini; expression to what I think, I consider all this ta 
my own mind, words yet occasionalty impede my progrei^. and ! am 
alratwt ted into rrrcir by the terms of ordinary bngiuge^ Wr say, 
for example, that we see the same wax when It U before us^ 
and Dot that we Judge it to be the same from its retaining 
the same colour and figure; whence I s)iotild forthwith be dis- 
posed to ccoKludc that iJ;c wax is known by the act of sight* 
and not by the intuition of the mtnd alone, were It not for 
the anaioguu.i imtlaiice of human bring* passing on tn the street 
belo^% as ob^rved from a trhulow. In this case t do not fail to say 
that ] see the men themselves* just as I say that I see the wax ; and 
yet what do 1 s«c from the window beyond hats and cloaks that 
might cover artificial machines, whose motions mi^ht be determined 
by fipriogs? But I judge that there arc human beings frum these 
appearancea* and chos I comprehend, by the faculty of judgment 
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alone which in in ibe mind, wluit I lK*lieTed I saw with my eyc^ 
The man wlio ni:ik^s il bi& aim to rise to kno^ilwlgc superior lo 
the common, ooight to be aah&nicd to $cck occasions of doubtinj^ 
/rom the vulgar forms of speech: instead, therefore, of doing this, 
I fthall pTx^ceed with the mattci in hiind, and inijuirc whether I had 
ft clearer and more perfect pcrccpiion of thr piece of wax when I firM 
saw it, and when I thought I knew it hy meaiu ol the external senae 
JtfleU, or, at all events, by the common sense {sfn^ts ^mmums), as it 
14 called, that is by the imafpnative faculty ; or whether 1 rather ap- 
prehend it more cJcarly at prcacnt* after having examined witb 
greater care, both what it isi nnd in what way it can be known. It 
would certainly be ridiculous to eniertafn any doiibt on this p<^nt. 
For what, in that firtt perception, was there distinct? What did I 
perceive which any animal iniglit not have perceived? But when 1 
distinguish from the exterior forms, and when, as if [ had stripped 
it of Its vestments, I coTisldcr it quite naked, it is certaiQ* although 
some error may still be found in my judgment, Uiat T cannot, ncver- 
thele&ft, thuft apprehend it without possessing a human mincL 

But. fmally, what shall I say of the mind itself, that 13, of my- 
self' for as yet i do not admit that I am anything hut mind. What 
then I 1 who «ccm to poasess so distinct an apprehension of the piece 
of wax.— do T not know myself, both wiih greater truth and certi- 
tude, and also much more distircily and clearly? For if I judge that 
the wax exists because t see it, it as«nred]y follows, much more evi* 
denily, that I myself am or exist, for the same reason ; for it is possi- 
ble that what 1 sec may not in truth be wax, and that 1 do not even 
po5sess eyes with which to sec anything: but it cannot be that when 
I sec. or, which comes to the same thitif:. when I think 1 see, I myself 
who tliink am iioihint'- So ItWewi&e. If T judf^e that lite wax ^xi«i5 b^ 
cause I touch it, it will ttill also follow thai I am; an<l if I determine 
tliat my ima^nation» or any other cause> whether it be. persuades 
me oi the existence of w^x, I will still draw the same conclusion. 
And whal 19 here remarked of tl;c piece of wax, b applicable 
to all the other things that arc external to me. And further, if the 
[uotioii or] i>ercept>on uf wax appejired tu mc more prectv? and dis- 
tinct, after that not only sight and touch, but many other causes be* 
sides, rendered it inaaifeit to my apprehension, with how much 
greater tli^tinctiMss mii*t I now kwwv ni>"6cU, since all the reasons 
that contribute to the nature of wax, or of any other body whatever, 
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mtnifest siiU betier the tiAiurc of my mim)? And th*re are besides 
so many clbcr things in the mind iudf tb^t contribute to the iUu£- 
tntton of its nature, that these dependent on the body, to which I 
have here refcfred, scarcely merit to be taken into account 

But, in coni'liisinr, 1 fint! I have? init-n^ibly rrvrrred to the point 
T desired; for. since h h now manifest to me that bodies themselves 
are not pro|>crlv perceive*! by the senses nor by the faciiltj- of imag* 
ination, but by the intellect alone: and since they arc tiot perceived 
because ihcy arc seen and iCKiched, but only because they are tinder* 
stood [or n^htly coinpre:ie:ideJ by tho-jcbt], I readily discover that 
there l» nothing more easily or clearly npprchrnded than my own 
mind. But because it is difHculi to r^d one's self »o promptty of an 
opinion to which one has bc«n long accustomed, it vriH be desimble 
to tarry for some time at this stoj^e, that, by tonfi: oontinued medila- 
lion. T may more deeply iiDpress tjpon my memory this new 
knowledge^ 

Mbditatiox III. 

OF OOD 

With reference to these ideas of corporeal thinfc^ that arc clear 
and distinct, there arc some which, as appears to me, tnigbt have 
been Uken from the idea T \ave of myxlf, as those of Mibstancc, 
duration, number, and the like. For when T think that a stone is a 
substance, although I comceive thst 1 am a thinking and non- 
extended thing, and that the stone, on the contrary, is extended and 
unconscious, there being thus the greatest divcT:>it>' between the two 
concepts,^ — yet thcw two ideas seem to have this in common that 
tbey both rc|jrescnt substanou. In the same way, when I llnnk of 
myself as now existing, and recollect hcsides that T e:xUte<t some- 
lime ago* and when T am conscious of various thoughts whose nntn- 
ber I know, I then acquire the Ideas of durat&on and number, which 
I can afterwards transfer to as many objects as 1 please. With re- 
spect to the other qnalttics that go to make up the ideas of corporeal 
objects, vis., cottcnsion, figure, siiualion, luotion, it is true that they 
are not romufly In me, *ince 1 am merely a thinking being; hot li^ 
cauKc tbey are only certain modes of subfiiSTKe, and because t myself 
am a substance, it seems possible that they may be contained in me 
emiTMntty. 

There only remains, therefore, the idea of God, in whkh ] must 



TBV DBGINOTNG OP UODBRN PHILOSOrnV 



cotiEidfT vrhetfifr tit«rc is anything that cannot be supposed to orig- 
inate with roy^lf. By the name God, I undcrstan<t a substance in*- 
finite, [ctcmalp immutable], inflrpcndcnt, dll-knowing, ntl* powerful, 
and by which I myself, and evcT>' other tiling that exisCs, If any such 
there be, were created. But these propcriie* are so great and excrf- 
leatr that the more attcntivcJy I consider them the less I (eel per- 
suaded that the idea I have of them owes its orii^in to myself alone 
And ihus it ]» ab^oluiely nrcc»*ary to conclude, from all that I hare 
before ^ald, that Gcd exip^ts: for though the idc^ of substance be in 
my mind owing to this, that 1 myielf am a Ttiibftiance, ! *hontd not, 
however, have the idea of an infinite stibstance, seeing I am a finite 
being, unless it were given mc by a substance in reality iDHnitc. 

And I must nol imagine that I do not apprehend fhc infinite by 
a tnic idea, but only by a negation of the inHnite. in the same way 
that I coinpretie:id repose and darkness by ihc negation of molioa 
and light; since, on the contrary, 1 clearly perceive that there is 
more reality in the infinite substance than in the finite, and therefore 
that in some way I possess the perception (notion) of the infinite 
before that of the finite, that is, the perception of God before that 
of myaclf, for how could I know that I doubt, desire, or that 5omc- 
tbing >a waiittnf; to me, and that I am not whully perfect, if T pos- 
sessed no idea of a hewing more j>eTfect than myself, by comparison 
of which I knew tlic deficiencies of my namre? 

And it cannot be said that this idea of God is perhaps materially 
false, and consequently that it may have anacn from nothing, [in 
o;hcr words, that it may exist in mc from my imperfection], as [ 
before aaid of tlic ideas of heat and colt!, and the like: for, on tbc 
contrary-, as this idr^ U very dear and distinct, ami cutit;unK in itnelf 
more objective reality than an>' other, there can be no one of itself 
more true, or less open to the Ku«picio<n of falsity. 

The idea, I say, of a being supremely perfect, and tnlimte, is in 
the highest degree true: for, Although, pcrhapn. we may imagine 
that such a being docs uut exist, we cannot, nevertheless, suppose 
thai his idea rq>resen!s ruithini^ re^d, ax T have already .naid of Ihe 
idea of cold. It is likewise clear and distinct in the highe« degree, 
since whatever the mind clearly and disUnctJy conceives aa real or 
true, and as implying any perfection, is contained entire in this idea* 
And this b true, nevcrthclesi, a]thoa£h I do not comprehend the 
iniintte, although there may be In God an infinity of things that I 
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cannot comprehend, nor perhaps cv«n conipa»£ by chonght in ftny 
way ; for it is of the nature of the iufimte tliat it should not be com< 
preheniled by ihe finite; Am] it !« irnough ifiat T rightly unOerstanil 
iMs, aiuJ judge that all which 1 cl»rly perceive, and in which I know 
there is sotne peTfection^ and perhaps alAO an infinity of properties 
of which I am ignorant, are formally or eminently in Cod, in order 
that the ideft I have of him may become the most true, clear, and 
distinct of all the ideas In my mind- 
But perhapt I um something more than I suppoAe myself to be, 
and it may be that all those pcrfcciionft which I attribute to God, 
in K>me way exist potentially in me, aZtbou|;h they do not yet show 
themselves, and arc not reduced to act- Indeed, I am already con- 
9ckms that my knowledge i? beini: increased (and perfected) by de- 
grees: and I see nothing to prevent it from thus gradually iucrca^ni; 
to infinity, nor any rea*on why, after *»ch increase ami perfection, 
1 should not be able thereby to acquire all the other perfections oE 
the Divine nature ; nor, in fine^ why the power I possess of acquiring 
tboflC perfcctioTifl, if it rcaJly now exist in mc, should uoi be suflidcat 
to produce the ideas of them. Yet, on looking more closely into the 
nvitter, I dt!*cover that this cannot be; for in tlie fintt place, although 
It were true that my knowledge daily acrpiired new degrees of per* 
fecdoci, and although there were potcniiany in my nature much tha: 
was not as yet actually in it, ctill all the^ excellencies make not the 
flliettlest approach to the idea I have of the Deity, in whom there is 
no perfection merely potentially [but all actually] existent; for it 
ia even an unmistakable token of imperfection in my knowledge, that 
it is ai^Ti:eiilet) hy degree*. Further, although my kntiwledge in- 
crease more and more, nevertheless 1 am not. therefore, indiKed lo 
think that it will ever be actually infinite^ Mnce it can never reach 
that point beyond which it shall be incapable of further increase, 
ttui ] concd>-c (<od as actually infinite, to that nothing can add to 
his perfectiosL And, in fine, I readily percdvr that the objective 
beinj^ itf an ide;i rannot he produced hy a being that is merely poten- 
tially existent, which, properly speaking. Is nothing, but only by a 
being exiitent formally or actually. 

And, truly, I see nothing in all that I have now said which it U 
not easy for any one. wlio shall carefully consider it, to discern the 
natural light ; but when I allow my attention in some degree lo relax, 
the vision of my rahid bdng obictired, and, as It were, bltoded by 
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the imiR^es of ftettsibk obj^ts^ 1 da noi readily remember the reaftcn 
vchy the idea of a being more perfect than myself* must of aeccssity 
have procccflcd from a being in reality more jjerfcct- On this ac* 
count I am litrre desirous to inquire further, whether t, who possess 
this idea of Cod, coitid cxt»t »uppc>9iing there were no Gotl- And I 
aaki from whom could I, in that case, derive my existence? Perhaps 
from myself, or from m>' parent*, or from some other causes less 
perfect than God ; for anything more perfect, or even cqiukl to God, 
cannot be thought or imagined. But if I [were indr[>cndcnt of every 
other ex?4ient!e, and] were myself the author of my beJng, I should 
doubt of nothing, and, in fine, no perfection would be wanting to 
me: for I aboult* have be&towed upon myself every perfection of 
which I possess the idra, and 1 should thus be God And it must not 
be ima^inetl tlmt what is now vanti-ii- to mc is perhaps of more dif- 
ficnh acqiiisiUon than that of which I am already possessed; for, 
on the contrary, it Is (]uite manifest that ft was a matter of much 
higher difficulty that T, a thinking being, i^hould arise from nothing, 
ibau it would be for me to acquire the knowledge of many thinga 
of which I am ignorant, and which arc merely the accidents of 4 
thmkinf substance; and certainly, if I poaacased of myself the 
greater perfection of which I have now spoken, (in other words, ii 
T were the author of my own exi?ttence], I wuuh! not at leant have 
denied to myself things that may be more easily obtairted. [as that 
infinite variety of kno^x-ledge of wliich 1 am at precent destitute}. 
1 could not. indeed, have denied myself any property which I per- 
ceive is contained in the idea of God, because there is none of these 
that icriui to me to be more difTicult to make or acquire; and if 
there were any that shouKI happen to be more difncult to aeifuire, 
they would certainly appear so to me (supposing that I myself were 
the source of the other things I possess), because I shottld discover 
in them a limit to my power- And though I were to suppose tliat I 
always was as I now am. T should not, on this ground, escape the 
force of these reasonings, since Jt would not follow, even *.m this 
Sup|ioaition, ituit no author of my existence nmlnl tn hr sought 
after. For the whole of my life may be dMded into an Infinity of 
parts, each of which is in no way dependent on any other; and, ac* 
flordiagly, because I was in existence a short time ago, it docs not 
kUow that I must now exist, unless in thi^ moment some cause 
crifate me aitcw, as St w crc ^^tliat i», cunserre me. In truth, it is 
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pcHt^ly clear and evident to all who wilJ aUcntively coniiidcr the 
nature of ttnTation, ihat Ihc conservation o! a substance. In eac!i 
HkonKnt of li% dxir^ilon, TCf\vtrcK the s^ime power ;iml Act tfut wovU! 
be neeeiMiy 10 create it, supposing h were not yet in existence; so 
thti it b manifestly o dictate of the naitiiral lit;ht that conservation 
and creation <liffer merely in respect of our mode of lUinkinc land 
not JI1 rcalitr]. All that b here rcqULred. therefore, is that I intcrro* 
gate myself 1u dixcovt-T whcltit^r I |h>s^i'S^ Auy jkjwci by mrjiti^k of 
which I can bnng it about that U who now sm, fhall cxiM a monKOt 
aftcTwanls; for, since I am merely a thinking thing (or since, at 
lea&t, the precis qtie»t>on, in the meantime, U only of that part of 
niyMlO* if ^<h a power resided m me. 1 sliouM, wilhont doubt, be 
C(»scious of it; bnt 1 am consaotis of no &ucli power, and thereby 
T iTuinifesUy know that I am dependent upon some being diiTerciii 
from my«If. 

But perhaps the being upon whom T am dependent, is not God, 
and I have been produced either by my parcnt^^ or by (ome cau»e& 
leas perfect than Deity, This cannot be; for, as I before said, it id 
perfcetl>' evident that there must at least be as much reality in the 
cause as in lis efTect: and acamlingly, since T am a thinking thing, 
and pofisesft [n m}-self an Idea of God, whatcvrr In tb€ end be the 
cause of my existence, it must of n<c«uity be admitted that it \s like- 
wise a tiiuiking being, and that It posscf5c« in it»elt the idea and all 
the perfectiomt I attribute to Deity. Then it may afiain be inquired 
wbcllier thja cause owc& Its origin and existence to itself, or to some 
other cause. For if it be Kclf-«xi»tem, it fotlnw*. from what I bavr 
before laic! dowT>, that this cause is God: for since it posiesses the 
perfection o: setf-exiKcencer it must likewise, without doubt, have the 
power of actually poeaesaing ever?' perfection of which it has the 
idea^^n other words, all the perfections I conceive to belong to 
God. But if it owes it!i existence to another cause than ttaelf, we 
demand again, for a similar reason, whetho- ibis second cause exists 
of lt$«lf or through «>inc other, until, from stage to stage, we at 
length arrive at an ultimate cause, which will be God< And it is 
qtiite manifest that in this matter there can be no infinite regrrs» 
of causes, sedng that the question raised respects not fto much the 
cause which once produced me, as that by which I am this moment 
conserved. 

Xor can it be supposed that several causes coacnrTcd in my pro* 
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dnciioci, and that from one 1 received the idea of one of tht perfec- 
tions 1 attribute to Deity, aad Itom anotbex the idea of some others 
anil thuK that all llio«e perfcctiotL?^ are indeed found somewhere m 
the universe, but do not all exf*^t together in a liingle being who U 
God ; for, on the eontrary, the unity, the umplicity or iniiepar^biHty 
of all the prcpertiffl of Deiiy, is one of the chief perfections I eon- 
eeive him to po$5ejL£ ; and the idea of this tinity of all the perfections 
of Deity could certainly not be put into my mind by any cause from 
which I did not likevri^e receive the ideas of all the other perfections; 
for no power couhT enable nne 10 frmbrace ihern in an {n>ieparah1e 
nnity, ^vithot1t at the same time ^vtng me the knowledge of what 
tliey were [and of their exiaience in a partictUar mode). 

Finally, with regard to my parents ifrom whom it appears I 
sprung], although all thai 1 believed respecting them be tme, it does 
not* nevertheless, follow thai I am conserved by them, or even ihat 
1 vraa produced by ihem, in %o far as T am a iliinkLng being. All 
that, at the mo«t, they contributed to m>" origin was the giving of 
certain dltpoaitiomi (modifications) to the in:itter in which I hav6 
hitherto judged that 1 or my mind» which is whnt alone I now con- 
aider to fce mj'wlf, is cnclo«e<l ; and thus there can here be no diffi- 
culty witli respect to them, and it is absolutely nece»ary to conclude 
from this alone that 1 am, and possess the idea of a being absolutely 
perfect, ihat is, of Cod, that his existence is most clearly demon* 
stratcd. 

There remains only thir inquiry as to the way in which I re- 
ceived this idea from God ; for 1 have not drawn it from the senses, 
nor 1% it eveik presaitcd to me un expect edly* as Is usual with the 
ideaa of aen^tjble objectst, wh«n the«e ar« pretttntetl, or appear to be 
preaented to the externa! orgaiis of the &«nscs; it is not eren a pure 
prodnction or fiction of my mind, for it ia not in my power to take 
from or add to it : and conse<)tiently there remains the same alterna- 
tive tliat IS innate, in the same way as is the idea of myself. And. 
in truth, it Unot to b«^ wondered ihat GchI, at my creation, implauEed 
this idea in me» that it might sctvc. as it were, fofl" the mark of the 
workman impressed on bis work; and it is not also necessary that 
the mark should be somclhine different from the work itself; but 
considering only that God is my creator, it 1* highly probable that he 
in v>me way fashioned me after his own likeness in which is cnn- 
latncd the idea of Cod, by the tame faculty by which 1 apprehend 
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mjseJf^n othCT" words, whm I msikr mysrif the ohjVc: of rf!!*<- 
I, ] not only find that 1 am an incomplete, [imperfect] and de- 
lent bcinj;. and one who urtceasinKily aapirei after sometUing 
fcttcr aitd greater than lie 19; tut, &i the same time, I am B^^urcd 
likewise- that he itpon whom I am de])e?nd[-nt posvr-NNex in himself 
all the goods after which I a&plr«, [and the ideas of him which ] find 
in mymindj, and that not merely irdefinitcly and poleniiaUy, bnt in- 
finitdy uid actually, and tliat he b thus God. And the whole forc« 
of the argument of which 1 have here availed my5clf to cstabli&h the 
existence of God, con^stK in this, that I |>crce3Te I could not poASibly 
,f>e of such a nature as T am, »n<\ yet hnv^ in my mind ihc idea of a 
God* if God did not in reatiiy exii^^'^^-this same God, t say, whose 
idea Is in my mind — dist is, a being who possesses all those lofty 
perfectiomSr of which the mind may have some c^lif^t conception, 
without, however, being able fully to comprehend thcm»— and who 
is wholly ^uperiEir U? aU defect, [and has nothing that marks imper- 
fection] : whence It is sufficiently manifest that he cannot be a de- 
ccivetj since it is a dictate of the natural light that all fraud and 
deception spring from defect- 
But before 1 examine this with more attention, and paas on to 
the oonsoderatkm of other truths lliat may be evolved out of it, I 
think It proper to remain here for some time in Ihc coTttemplation 
of God himself*— that I may ponder at leisure his marvdlou* attri- 
butes — and behold, admire and adore the beauty of this light so 
unspeakably great, as far» at least, as the strength of my mind, 
which is to some degree daceled by the sight, will permit. For just 
as we learn by faith that the supreme felicity of another life consists 
in the contemplation of the Divine majesty alone, m> even now we 
learn from expertencr that a like meditation, though incompirably 
le«s perfect, is the source of the highest satisfaction of which we are 
susceptible in this life. 

Mrpitatiojc IV- 

OF TKUTH AKD CttROR 
TatTQ [>EPEXDENT 0!C COD 

I haTc been habituated these bygone days to deuch ray tolod 
from the senses, and I have accurately observed that there is ex* 
cecdingly little vihich ts known with certainty respecting corporeal 
objecu^-^that we ki>ow much more of ibc liuniaD uiiud, and atlU 
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more of God Hirosclf. I sm thus a^Ac ocv wltbout difltculty to Ab- 
stract my mmd fioni ihc contempUtion of [sensible oi] imaginabtc 
objccLs, and apply it la ihoH* which, a* ttken^gc*! from al! oih?r 
matter, arc piirclj tntdligibk. And certainly the idea I have of the 
human mind, in so far as it is a thinking thing, arHi not extended in 
length, breadth, and depth, and participating in none of the prop- 
erties of bod>-, is incomparably more distinct than the idea of any 
corporeal cbjcct ; and when I coikslder that I douliL In uEher wortls, 
that 1 am an incomplete and clqiendent being, the idea of a com- 
plete and independent bring, thai Is to say of God^ occurs to my 
mind with to much disttnctnets and clearness, — and from the fact 
aJonc thai this idea ta found in mc. or that 1 who poaaess it cxiit, 
the conclntiona that God exists, and that my own existence* each 
moment of it& oomniuance, b ab»o[ule1> dcpeiidmt ujxni Him* are 
%o manife«r,-^4« to lead me to 1»cHeve It impo««iblc that the human 
mind can know an>ihing with more clearness and certitude. And 
now I seem to discover a path that will conduct us from the con- 
templation of the true God. in whom are conairted all the treaaared 
of acjcncc and wisdom, to the knowledge of the other things in the 
nnlventc. 

For. in the first place, I discover that It Is Impossible for Him 
ever to deceive me, f>>r in all fraud and deceit there it a certain im* 
perfection; and although it may Eccm that the ability to deceive is 
a mark of subtlety or power, yet the will testifies without doubt of 
malice and weakness ; and such, accordingly cannot be found in God. 
Tn the next place, I am conxctrmit that T pns%:?«?t a certain faculty 
of judghig [or discerning irnlh from rrror], which T donhtlcss re- 
ceived from God, along with whatever else U mine; and since it is 
impossible that He slionld will to deceive mc» it is likewise certain 
that He has not ^iven mc a faculty that will ever lead me into error, 
proip-idcd I u*e it aright. 

Ami Ihrre would remain no doubt on this hemlp did it not %et\jn 
to follow from this, that I can never therefore be deceived ; for if all 
I possess be from God, and if He planted in me no {acnlty that is 
deceitful, it seems to follow that I can never fait into error. Accord- 
ingly, it is tnic that when I think only of God (when I look upon my 
self as coming from God,) and turn wholly to Him, I discover 
|in tuvftclf] no cause of error or faUliy; but immediately thrfrafler, 
recurring to myself, experience asstires roe that I am nevertheless 
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subject to innumcT&blc errors. Whea I come to inquire Into tlw 
cause of thcs«. I observe that there is not only present to my con- 
scBOusness a real and [>ositive idea of Go<I, or of a being supremely 
perfect, but aJso> so to spcftk, ft certain nc|:aUvc idea of nothing,— 
m other wmds, of lliat wlilcli is at an Siifiaile ilLSUiice from every 
sort of perfceiion, and that T am, as it werr, a mran briwrcn God 
and nothing, or pliced in «tich a w^y between the abiolnte existence 
And non-existence, that there is in truth nothing in me lo Icai m« 
into error, in so far as an absolute beinf; is my creator; but that, on 
the other hand, aik I thus likewise participate In some degree of noth* 
iag or of non-bring. in other word^ aj 1 ,im not myself the supreme 
Bdn^, and as I am wanting fn many perfections, ft is not surprising 
I should fall Into error. And 1 hence discern that error is not some- 
thing real, vihic-h depends for its existence on God, hut \i simply 
defect ; and therefore that, in order to fall into it, it is not necessary 
that God should have given roe a faculty expressly for this end. but 
that my being deceived ans<cs from the circumstances that the power 
which God has given me of discerning truth from error is not 
in&aite. 



SPINOZA 



BcT^nicT Spikoza was bom of a Jewish family Sn Amsterdam 
!n the year 1632. He got his first seltooliag under Rabbi Xforteira. 
He abo learned to polish lenses. Later he etmck up a friendship 
with Jorigb Jdles, an Anabaptist, and made vomcthmg of a study 
of CbrlMianity. He became iiitcrcAtcd in the treasures of knowfedgv 
enclosed in T^lin and some oi the modenj tangiuiges, and gre*' to 
be something of a Unguis;. The new physical sciences also inter- 
ested him, and at last he was attracted by philosophy* Hia opinions 
brought him into conflict with the Jewish cocnmtmity in which he 
lived, and he was expelled from the syna^^guc 

The pliiloscphy of tlic time wan that of Dc9<cartes. This looked 
at tile material world a^ purdy nied'.aQx:a1, anil placed an absolute 
gulf, bridged only by God, between matter and mind. Spinoza 
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gradually came to look back of thi> dualiun, atmI to consider God 
or Nature ihc only true rcatity and all tint but mAiiifcstationa of 
tbis. Matter aiid mmd art two attributes of God, Tl^cy arc always 
found together, not iDtcracting, but parallel, two expressions of the 
&atne truth. 

All his life was passM in Hollands and was mostly a solitary 
existence, occupied in hia Icns-roUshir^, his meditation* and hi» 
corrcspondenee. He became a mar of prominence* and was offered 
{1673) a professorship but dctlmcd it He died FeVniAry 21. 167?- 

THE ETHICS 



Paxt I. CoxcRRNiHfi Goo 

DKFIMTIONS 

1. By tbat wbieli ts self-caused, T mean tliat of which the C3* 
senee invnlvcs exutencr, or that of which the n«Lture is only oonoeiv 
able as exlatenu 

n^ A thing is callc<l finite after iU kind> when it can be limited 
by another tbinf; of the same nature: for instance, a body is called 
f nite because wc always conceive another frcater body, So, also, 
a ihou|;^t is limited hy another thouglit, but a body is not limited 
by thought, nor a thought by body. 

HI. By substance, 1 mean that which is in itself, and is con* 
ceived through itself; In other words, that of which a cooctptioa 
can be formed independently of any other conception. 

IV. By attribute, I mean that which the intellect perceives as 
constituting the essence of substance. 

V. By mode, T mean the modi locations of substance, or that 
which exists in, and ts pereeived through, ftomelhitig other than 
itseU. 

VL By God, I mean a beinj- absolutely tnlinite — that is, a sub* 
stance consisting in infinite attributes, of which each expresses eter- 
nal and infinite esKOXiality. 

BxfhnaiioK. — I lay absolutely tnrmiie, not infinite after lis kind; 
for, of a thing infinite only after itc kind, inlintte attributes may be 
denied : but that which is absolutely infiniiCi cotitains in its essence 
whatever expresses rcalit>-. and involves no n^p^tion. 

Vn. That thing b called free, which exists solely by the 
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exist in the universe (for simplicity's kakc. I will icitpiiOM* chiMn cx> 
itttng ^multantousty, and to hiVG had no pfcdccefisors), and we 
want to account for the cxi&tcncc of these twenty men, it will not 
be enotigh to show the cause of human existence m f^encral; we 
mnM alM> fthow why there are csiacily twenty men, neiilter niore 
nor less: for a cause must be assigned for the existence of each fn- 
diWdual. XoM^- thi« cati«e cannot be contained in the actual nature 
of man, for the true definition of man docs not involve any consid" 
entjon of the number twenty, ConKquently, the cause for the ex- 
istence of these twenty men. and, con5c<ttiently, of each of tbctn, 
must ncccNurily be j^ought cxternaDy to each individual. Hence 
we may lay down the absolute rule, that everything which may con- 
sist of aeveral individuals must have an external causes And, as it 
ha^ been «hown already that existence appertains to the nature of 
04ib5iaiKc, C3cistcncc must necessarily be included in its definition: 
an^ from ila detiniljoii alone existence must fee deductible. But 
from its definition (as we have .^hown* Notes ii., iu,), we cannot 
infer the exi«tenee of several substances: therefore it follows that 
there is only one Gubstance of the same nature. Q. E. D, 

Prop. IX. The mov^ reality or bcinc: a thing: ha^ the greater 
the number of its attributes (Dcf. iv.)- 

Prop. K. Each i>aTlicu)ar Attribi^le of the one subftt&nce must 
be conceived through ii*elf. 

Prw^d — An attribute is chat M'hich the intellect perceives of su1>- 
«tance, ar thouf^h con^titutini* ita e^enee (Def. iv,), and, tlierefore. 
must be conceived through itsdf (Dcf. iii.). Q. E. D. 

Note.— It is thus evident that, though two attributes are. in 
fact, conceivetl as distinct — that is, ort^ wrtliout the help of the 
other>^yet we cannot, therefore, conchide thai they con«lTtute two 
entities, or two different substances. For ii is the nature of sub- 
stance that each of its attributes is conceived through ilsetft inas- 
much as all the attributes it has have always existed slmullaneonsly 
in it, and none cc^'jld be prrHtuced by any other; but each expresses 
tile reality or being of substance It is, then, far from an absurdity 
to ascribe several attributes to one substance: for nothing in nature 
b more clear than that each and every entity must be conceived 
under some attribute, and that its reality or being is in prooortion 
ZQ the number of iti attribute? cxpr»ft!nG; necessity or eternity and 
infinity. Consequently It is abundantly cl&ir. than an absolutely in- 
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finite being must necessarily b« defined &s consi»tng in tnSnitc 
fttmbutes. each of which expresses a certain etcnta] and infinite 
essence, 

If Anyone now ask, by what sign shall he be Al>k to ili»linguUh 
different subsiaiicea. let him read llie following propositionft, which 
show that there i£ but one eubstancc in the universe, and that it is 
absBolutely infinite, wherefore 5uch a sign would be sought for in 
vain. 

Prop, XI, God, or suhfitancc, consisting; of inlinitc attribtitcs, 
of whkh each expre^;!?^^ elemal and infinite essentiality, necesiarily 
csosts. 

Prwff,^U this be denied, conceive, if possible, that God doe« 
not exist: then his essence docs not involve cxistcncCi But this 
{by Prop, vii-} is absurd. Therefore God necessarily exists. 

Amih^ Pro^f.^^i cvctytiiing whatsoever a caiiac or reason 
must be a&«igned, either for ita existence, or for Its non-existence^ 
c. g., if a triangle exiEt, a reason or cause must be granted for its 
existence; if, on the contrary, it doe» not exist, a caufe must also 
be granted, which prevents it from cxistingt or annub its existence. 
This reason or cause must citlicr be contained In the nature of the 
thing in (jm-'fiEjun. ur be extendi lu it. For instance. (Jiir reaaun for 
thcnon-existcnceof agquare circle is indicated in its nature, namely, 
because it wotild involve a contradiction. On the other hand, the 
existence of substance follows also solely from itd natnre. inasmuch 
a» its nature involves cxi.ttcncc. ( See Prop, vii.) 

But the reason For the existence uf a triangle or a circle does 
not follow from the nalurr of those figurex, hut fmm the nnler of 
nnivcrsaf nature in extension. From the latter it must follow, either 
that a triangle necessarily exists, or that it is impossible that it 
should exist. So much is sclf-cviicnt. It follows therefrom that a 
thing necessarily exists, if no cause or reason be granted which pre- 
vents itx existence. 

If. then, no cause or reason can l>e given, which prevcntu the 
existence of God, or which destroys his existence, we must certainty 
conclude that he necessarily does exi^. If such a reason or cause 
shonld be given, it must either be drawn from the very nature of 
Cod. or be external to him — that is, drawn from another stibstancc 
of another nature. For if it were of the siame nature, God. by thai 
vvry fact, would be admitted to exist. But si^bsUnce of unotlier na- 
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ixiTt could btvc noihiDE: iii common with God (by ProfK HO. And 
ihcrcfoTc would be OTiJtbk- ckhrr lo cavisc or to destroy hi* existence. 

As, then, a reason or caiisc which would annul tlic divine exist* 
ence cannot be drawn from anytbini; external to the olivine nature, 
9uchc«uscmu9t perforce, if God docs not exist, be drawn front God*9 
own nature, uhich would in^'olvc % contradiction. To make such 
an aiErmatton about a beiii}^ abatjlutely infiintc and Mti>reu>ely per- 
fect, Is a1>surd ; therefore, neither in the nature of God, nor eKtemally 
to hii nature, can a cause or reason be assigned which t^*ould annul 
Ins txistence. Therefore, God necei^'ahly exists. Q. E. D. 

Another I'roQf.— The potentialUy of non-existence ia a ne^tiotl 
of power, and contrariwise the poicoti^Llity of existence b a power, 
as ix obviunA. Tf, then, ilial which necewtarily rxi»ls i« mithhig but 
finite bdn^, such finite bHngs are more powerful than a being abso- 
lutely infinite, which is obviously absurd; therefore, either nothing 
exists, or ebe a beins abeoluteiy infinite necessarily exists also, Mow 
we exist either in ourselves, or in something else which necessarily 
exists (see Axiom i. and Prep. viiO< Therefore a being absolutely 
infinite— In other words. God (Def. vi.)— necessarily exists. Q. E. O. 

Note,— In this last proof, I have purposely shoflm God's odsl- 
cnce /^vjinwi. so that the proof might be more easily followed, not 
because, fmcn the same premises, God's existence docs not follow 
a priori. For, aa tl*e poteniiaUiy of existence is a power, it follows 
^m, in proportion as reality increases tn ibe nature of a thing, so 
nbo will it increase its strength for existence. Therefore a beinff 
absolutely infinite, such as God, has from himself an absolutely In- 
finite power of existence, and hence he does absohitcty exist. Per* 
1iap» there witi be many who will be unable 1o see tlie force of this 
proof, inasmuch as they are accustomed only to consider those 
things which dow from external causes. 0£ such things, they see 
that those which quickly come to pass — that is, quickly come into 
existence— quickly also disappear ; whereas they regard as more dif- 
ficult of accomplishmrnE— thai i«, nnt so easily brought into exist* 
ence — ^those things which they coTKeive as more complicated. 

However, to do away with ihis mbconception. I need not here 
show the measure of truth in the proverb, "What comes quickly, 
goes quickly," nor discuss whether, from the point of ricw of urn- 
irenal naiure, all tiling are equallv easy, or otherwise: I need only 
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remark, tlitl I am not here speaking of things^ which come lo pats 
through caus«6 cxicrnal to thcmsc-lves, but only oi substances which 
(by Prop, vi.) cnnnot be product by any external c&use. Things 
which are produced by external cauaea wliethcr tliey consiaL of nuny 
pAriA or fevr, owe wh;itAoevcr prrfrction or Trnlity thry po««C8S 
solely to the efficacy of tlieir external cause^ and therefore tlidr 
exiGcence arises solely from the perfection of their external cause, 
not from their own. Contrariwise, whatsoever perfection is pos- 
sessed by substance is due to no external cause; wherefore the 
existence of substance must anne T^lely from it^ own nature, winch 
is nothing else but its c*sacntia1ity. Thus, the perfection of a thing 
does not annul its existence, but, on the contrary, asserts it. Imper- 
fection, on the other hand, does annul it; therefore we cannot be 
more certain of the existence of anythtn^^ than of the existence of * 
being absolutely infinite or perfect — tliat is, of God. For inasmuch 
as his essence excludes all imperfection, and involves absolute per* 
feciion. all cause for doubt concerning his existence !« done away, 
and the utmont certainly on the queMion is given. This, I think, 
will be e\ident to every moderately attentive reader. 

Ac.ALKftr MisroKCKnioj^s iw Gur/s Natithr 

Aprs4Viiix. — In the foregoing [ have explained the nature and 
properties of God. I have shown that he neces^iadly exists, that he 
IS one: that he is, and acts solely by the necessity of his oxvn nature ; 
that he is the free cause of all things, and how he is so; that all 
things arc in God, and so depend on him, that without him they 
could neither cxUt nor be conceived ; lastly, that all things arc pre- 
determined by God* not throtigh his free hill or abM>lmc tiat, but 
from the very nature of God or infmite power. I have further^ 
where occasion odTered, taken care to remove the prejudices, which 
might impede the comprehension of my demonstrations. Yet there 
stiU remain misconceptions not a few, which might and may prove 
ver>' gra^'e hindrances to the understanding of the concatenation of 
things, as I have explained it above. T have therefore thought it 
worth while to bring ihcse misconceptions before the bar of reason. 

AU such opinions spring from the notion commonly entertained, 
that all things in nature act as men Ihemselvcs &ct» namely, with an 
end ID view. It is accepted as certain, that God himself directs all 
things to a definite goal (for it is said that God made aD things (or 
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nee«s&ity of iu owd rutvrt, an^J of whicb the «:tion is d««fmin«d 
by itscii Alone On the other hand, that thir? is ncccasary. or rather 
cuiutrained. which U <lctcrmu>ccl by M^mctbing external to itsdf to 
a 6xed and definite method of existence or action, 

VIII, By eternity, I mean existence itaelf, in so far a« it Lf 
conceived necessarily to foUovr solely from the definitvon of that 
whkh is ctemaL 

ExpUnatictk — Existence of this kind is conceived as an eternal 
truth, like the cwencc of a thing, and, thcrefoTc, cannot be explained 
by means of cotttinuance or lime, though continuance may be con- 
ceived without a t>eginning or end. 

AXIOMS 

I. Everythiog which exists, exists either in itsdf or in 9omc- 
thin^elae. 

n. That which cannot be conceived through anything else 
mnst be conceived through it*elf. 

III, From a given delinite cante an effect necessarily follows; 
and, on the other hand, if no definite cause be granted, it id impod* 
sibic that an effect can follow. 

IV, The knowledge of an effect depctuls on and involves the 
kiwwledge of a caase. 

V, Things which have nothing in common cannot be under- 
stood, the cue by means of the other: the conception of one dooa 
Dot im'olve the conception of the other. 

VL A true idea must correspond wUh its Uleale or objecL 
VIL If a thing can Ik conceived aj( non-cxi,%t]ng, its c^^ence 
does not Ini-olve exbience. 



raorosinoKS 

Prop. I. Substance is by nature prior to its niodi&cations. 

Froaf. — ^Tbis is dear from Def- iii. and v. 

Prop. ir Two KuMtanccK, whose attribute* are different, have 
ROtbiDg in comcDon. 

Proof. — Also evkkni from Def. iii. For c^ch mu«t exit! in 
itself, and be conceived tbroueh itself; in other words, the con* 
ception of one does not imply the conception of the other, 

Pmpu l\\. Things whkh have no^itig in cotatnoB cannot be 

one the cause of the other. 

n.a^ 
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Proof j^i they have nothing In common, it follows that one 
cannot be appfehcn<lcd by means of th« other (Ax. v,), and, thcr^ 
fore, one cannot be the cjiuse of the other (Ax, iv,) Q. E. D. 

Prop. IV, Tvro or more distinct tilings are dtfLti]i£ui»hcJ one 
from the other, cither by thr ilifTrrcnce of tlie ;iltribuie6 of the sub- 
fitanc^, or by the difference of their modi^ations. 

PrvQf. — EverythUig which cxigCs, exUts cither in ilBell or in 
fiomcctiing else (Ax, i.),^th3t is <by Ucf. HI and v.), nothing; i« 
granted in addtiion to the undcrsiandrng, except atibstancc and its 
modifications. Kotliing is, thctefnTc. given besides the understand- 
ing, by which several things may be di&tittgntfthed one from the 
other, except the «ubfitances, or, in other words (see Ax. iv.)^ their 
auributea and modifications. Q. K. D. 

Prop, V. There cannot exist in the universe two or more &ub- 
fianccs having the same nature or attribute. 

Proof J— U several distinct substances be gra'ii*'!* they must be 
disilngnished one from the oclier, either by the diff<?rerce of their 
attributM, or by the difference of their modifications (Pmp, iv,). If 
only by the difference ol their attributes it will be f^nted that 
there cannot be more than onc^ with <tn identical attribtite. If 
by the difference of their modifications — as ?*iib*tancc is nat- 
urally prior tu tis niudillcatiofis (Prop. i.). — it folloi^s thai setting 
the niodi5calions aside, and considering substance in itsetF, that is, 
inily {Def. iil. and vi), there c&nnot be conceived one substance 
different from another. — that is (by Prop, iv,)^ there cannot be 
(ranted several substances, but ore substance only. Q. E. D. 

Prop. VI. One substance cannot be produced by another sub- 
stance. 

Proof. — It is impossible that there should be in the universe two 
aubstancec with an identical attribute, i. e., which have anything 
common to them both (Prop. il.). and, therefore (Prop. iiiO. one 
cannot be the cause ol another, neither can one be produced by the 
Other. Q. E. D. 

CondUry, — Hence it follows tliat a atibsUmce cannot be pro- 
ducrd by anything external to itself- For in the universe nothing is 
granted, save substances and their modifications (a» appears from 
Ax, i. and Def. iii and v.). Now (by the last Prop.) substance can- 
not be produced by another subsunce, therefore it cannot be pr> 
duced by anything external lo itxJf. Q. E. D. This is bitown stilt 
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irc rradtly 1>y Ihr ab^itnlily of the rrmlr-itlictory. For, li sub> 
stance be produced by an external cause, the knowledge of it would 
depend on the knowledge of its cause (Ax. >v.), and (by i>c£. ilL) 
it would it^lf not be substance. 

Prof). VII. Existence belongs (o th«^ nature of »ubuance. 

Proof. — Substance cnnnni bp proMiicrd by anything C3CtemaJ 
(Corollary, Prop, vi.), it mtai. therefore, be it* own caus^^that i», 
its ttscnce necessarily involves existence, or existence belongs to 
its nature. 

Prop. Vni. Every substance is necessarily Infinite. 

Pra>^,— There can "uly be otie .%nb5Etance wilK an identkat at- 
tribute, and existence foTlows from its natnrc (Prop, vit.); its na- 
ture, therefore, involves exi«teac«f either as 6nite or infinite. It does 
not exist s,t^ finite, for (by Def. ii.) it would then be limited b>- some- 
thiog else of the same kind, which woold also necessarily exist 
(Prop, vti.) ' ^1^1 *^*^^^ would be two substances with an idcndcal 
attribnie, which is absurd (Prc^, vL)< It therefore exists as infinite. 
Q-E, a 

Note I. — As finite existence involves a. partial negation, and in- 
finite cxistetKc is the absolute affirmation of the fpven nature, it fol* 
lows (solely from Prop, vij.) that every substance is ncccftsarily 
infinite. 

Note IL — No doubt it will be cliflicult for those who think about 
things loosely, and have not been accuxioroed to know them by their 
primary causes, to comprehend the demonstration of Prop. viL: for 
such persons make no distinction between the modiJieaiions of sub* 
stances and the substances thcmsdves, and arc ignorant of the man- 
ner in which things arc prudnccd ; heace they attribute to substances 
the beginning which they obierve in natural objects- Tlwse who 
are ignorant of tnie causes, make complete confusion — think that 
tree* might talk just as well as men*^-that men might be formed 
from stones as well as from seed ; and imagine that any form might 
be changed into any other. So, also, tho^e who confuse the two 
natures, divine and human, readily attribute Tiuman passions to the 
Deity, eH|.«cia]ly so long as they da not know huw |>aasTona ori^nate 
in the mind. But, if people wo*.ild consider the nature of substance, 
they would have no doubt about titc truth of Prop. vii. In fact, 
this proposition would be a universal axiom, and accounted a trtiism. 
For, by substance, would be understood that which is in itsdf. and 
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i$ cooceivcd through Itself — that 1^ something of which the con- 
ception rtqiiirca not the conception of anything el»e; whcrca* modl- 
teiiions exist in somethinfi: external to themsel^^es, anJ a conception 
of them is formed by ncan^ of a conception of the thing m 
which they exisl> Therefore, we may hare tn:c ideas of non- 
existent modil^catioiis : for. alihough tJicv may Iiavc no ac- 
ttia] exihtenci; a|iaTt from the concdving inldlcct, yet tht-ir 
essence is so involved In something e^itemai to themselves that ihe>' 
may through it be conceived. Whereas the only truth substance* 
can have, external to the intellect, muit consist in their cxiHtcnec, 
bec»Q8c they arc conceived through thcm5clvc5- Therefore, for & 
person to say that lie ha» a dear aiiil itiiitinct^hat is, a tnie-^dca 
of a suhstance, hut that he is not sure whether stich substance exists. 
woul<I be the same as If he said that he had a true idea, but was 
not £ure whether or no it was false (a Httlc consideration will malcc 
tlus plain) ; or if anyone afhnned that Huhstancc is created, it would 
be the same as saying that a false idea was true — in short, the height 
of absurdity. Tt must, then, ncccwarily be admittct] that the exist* 
etice of substance as its essence is an eternal truth. And we can 
hence conclude by another process of reasoning — that there is but 
one such substance. 1 think that this may prolitably be done at 
once ; and, in order to proceed regularly with the demonstration, we 
must premise:^ 

I. Tbc true definition of a thing neither in^x>Ke« nor cxprcAScx 
anything beyond the nature of the tiling ddlned. From this li fol- 
lows Uiat— 

Z No definition imphes or expresses a certain number of in- 
dividuals, inasmuch as it expresses nothing beyond the nature of the 
thing defined. For instance, the definitioa of a tnangle expresses 
nothing beyond the aciUftl nature of a triangle; it d^cs not imply 
any fixed number of triangles. 

3. There is necessarily for eadi individual exictent thing a 
caiLse why it should exist. 

4, This cause of existence must cither be contained in the 
natnre and definition of the thing defined, or must be pootulated 
apart from such definition. 

It therefore follows that, if a tC^vcn number of individual things 
exist in nature, there must be some cause for the existence of exactly 
that nunil>er, neither more nor lets. For example, if twenty men 
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fer order to cofifaftian— -as ihotigh thrrc wcrt :Lny onler in nature, 
exccpi in rctat&on to our imagiDation — and stay tluc Go4l has created 
aU things in ordCT'; thus, wicliQUI knowing it, attributing imagina- 
tion to <jod. unless, indeed^ they would have it that God foresaw 
bomaii iinat;iiiatioit, and arranged cvcrytlting, no lliat it should be 
most easily imaginrd, If this he thptr throry. ihry would no*, per* 
hape, be daunted by the faet that we 6nd an iniinite nunit>er of phe- 
nomena, far surpassing our imagination, and very many others 
which confound its weakness. But enough has been said on this 
subject. The other abstract notions arc nothing but modes of im- 
agining in which ihc im^igination i» diilercntly afTcctcd, though titey 
are considered by the Ignorant as the chief attributes of things. Inas- 
much aa they believe that everything wa« created for the sake of 
tbemaclvet; and, accorditig as they are affected by it, style it good 
or b&J. healthy or rotten and corrupt. For instance, if the motion 
which objects we see communicate to our ncrvca be conducive to 
health, tbe objects causing it are siylcd beautiful ; If a contrary mo- 
tion be excUttI, they are styled ugly- 
Things which are perceived through our sense of smel] are 
styled fragrant or fetid ; if through our taate, aweet or bitter, Ml 
flavoured or tnsiptd; if through our touch, hard or soft, rough or 
smooth, &c. 

WJratftoever affects our cars Is said lo give rise to noise, sound, 
or harmony. In this last case, there are men lunatic enough to 
beliere. that even God himself lakes pleasure in liarmony ; and phil- 
osophers arc not lacking who have pcrauadcd themselves, that the 
iiMtion of the heavenly bodies gives ris^ to harmony — all of which 
instances sufficiently show that everyone judges of things according 
to the state of his brain* or rather mistakes for things the forms of 
his imagination. We need no longer wonder that there have arisen 
all tbe oontroversies we have witne&se<i, and finally sccptidsni : for, 
although human bodies in many respects agree, yet In very many 
other they didcr: so that what seem» gooil to one scents bad 
to another; what seern^ ortlcrcd to one seems conftised to an* 
other; what is pleasing to one displeases another, and so on, I 
nee<l not further enumerate, because this is not the place to treat 
the subject at length, and also because the fact is sufficiently well 
known. It is commonly »aid: "So many men, ao many minds: 
everyone is wise in his own way; brains differ as completely as pat- 
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ate«/' All of whkh provcrbfi shoxv, th&t men judge of thingf accord* 
ing to thdr mentaJ disposition, and rather imaipnc tb^in understand ; 
for. if ihey undtrsicxjd phenomena, iLcy wquUI, an m.itlieinatic* 
MteM, be convinced, if not niiracted. by what I hav«^ HTged- 

We have now perceived, thai all the explanaiion& commonly 
fp\-CTi of nature arc mere modes of imapnjtig, and do not indicate 
the true nature of anything, but only the constitution of the imagma- 
tcon ; and> although they have ramca, as thotigh they wi-re entities, 
existing externally to the imagination, I call them entities imagin* 
ary rather than real : and, therefore, all are:ument£ against us drawn 
from «ucb abstractions are easily fcbtatted. 

Many argue in Ihia way. If alS things follow from a ncccAAtty 
of the absolutely perfect nature of God, why arc there so many im* 
perfeetionH In nature? Mich, for inntancre, n^ things corrupt to the 
point of putridity, loathsome deformity, confusion, evil, sin, &c. 
]}ut these reasoners are, a^a I have said, easily confuted, for the per- 
fection of things is to be reckoned only from their own nature and 
power; things are not more or less perfcet, according an they delight 
or offend htinian sen^i, or according as they are serviceable or re- 
pngnant to mankind. To tliose who asW why God did not so create 
alt men, that they should be governed only by reason, I give no 
answer but this: because matter was not lacking to him for the 
creation of every degree of perfection from highest to lowest; or, 
more strictly, bccfiusc the laws of his nature are so va«t, as to suf- 
fice Cor the prorluclion of everything conceivable by an infinite intel- 
ligence, as I have shown tn Prop. xvl. 

Such are the Riisconeeptions I have undertaken to note : if there 
are any more of the same sort, everyone may ea^ly dissipate them 
for himseU with the aid of a little rcflectioTL 
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Gormtnt WtutrxM LmaKim was bom June 2i [old style]. 
164& His fatlicr was tt^ actuary of the University of Leipzig. He 
was a very precocions child, for example, [earning Latin at eight 
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rcai3 of age without the use of a gmnnur by reading and rereading 
Livj. He entered the murersity of his home town at fifteen and 
paid particular attention to law. He was rcfnscd a doctor's d^ree 
in law at Leipzig on account of his age, but obtained it at Altorf, 
and was offered a professorship there, but refused it. 

In i€68 he published his "Xcw Method of Learning and Teach- 
ing Jurispnidencc," which aroused considerable interest- He became 
active in politics and tried to find a ground for the reconcilation of 
Catholicism and Protestantism. Huyghcns initiated him iuto higher 
mathematics, and soon afterwards, Leibnitz invented the Diffcren* 
tial Calculus. 

He was for some time councillor and a member of the supreme 
court of Bmnswick^Lunebui^, and became a friend of a number of 
the princes of the continent. 

In 1714 he wrote his "Monadolog>-." This sought to get hack 
of the Cartesian dualism of mind and matter by spiritualizing the 
conception of the atom and making each monad, so-called, an indi- 
viduality. To the lowest order he assigned merely action as in the 
cr>-stal; to a higheft life and unconscious thought as in the plant; 
to the next higher, conscious thought as in the animal ; to the high' 
est, self-consciousness. The supreme monad in such a scheme would 
be God. The harmony between them he thought to be pre-cstat>* 
lished l^ God. Many of his ideas are embodied in the present day 
conception of the cell, and such a conception of the universe is cer- 
tainly as possible logically as is the conception of the physical world 
being built up of atoms. 

He died November 14, 1716. 



THE MONADOLOGY 

1. The monad, of which we shall here speak* is merely a simple 
substance, that enters into compounds; simple, that is to say, with- 
out parts. 

2. And there must be simple substances, since there are com- 
pound substances, for the compound is only a collection or aggrega- 
tion of the simple. 

3. Now where there are no parts, neither extension, nor figure, 
nor divisibility is possible. And these monads are the true atoms of 
nature, and, in a word, the elements of things. 
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4- Destruction also is not to be feared, and there is no conceiv- 
able way in which a simple substance can perish naturally. 

5- For the same reason there is no way in which a simple sub- 
stance can begin naturally, since it cannot be formed by composition. 

6. Hence it may be said that the monads can begin or end 
only all at once, that is to say, they can begin only by creation and 
end by annihilation ; whereas what is compound begins or ends by 
parts. 

7- There is also no evident way how a monad can be altered 
or changed internally by any other creature, for nothing can be 
transposed within it, nor can there be conceived in it any Jnt^^ial 
movement that can be excited, directed, augmented or diminished 
witbin it, as can be done in compounds, where there is change among 
the parts- Tlie monads have no windows through which anything 
can enter or depart- Accidents cannot detach themselves or go forth 
from the substances, as formerly the sensible species of the School- 
men. And neither substance nor accident can enter a monad from 
withoaL 

& Nevertheless, the monads must have some qualities, other- 
wise they would not even be entities. And if simple substances did 
not differ at all in their qualities there would be no way whereby we 
could perceive any changes in things, since what is in the compound 
can only come from the simple ingredients, and if the monads were 
without qualities they could not be distinguished from one another, 
since also they do not differ in quantity. Consequently, a plenum 
being supposed, each place in any change of parts could receive only 
the same as what it had had before* and one state of things would 
not be distinguishable from another. 

9, Moreo\'er each monad must differ from every other. For in 
nature two beings are never exactly alike and such that it is not 
possible to find an internal difference or one founded upon an in- 
trinsic analysis, 

10. I take it for granted also that every created being, and con- 
sequently the created monad also, is subject to change, and also that 
this change is continual in each. 

11. It follows from what has just been said, that the natural 
changes of the monads proceed from an internal principle, since an 
external cause cannot influence their interior. 

12, But besides the principle of change, there must be particu- 
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man, uid man thai he mighi woftJiip Him). J vtii\, thcfcfofc. oon- 
fidcr ihis opinioi^, a^mg fir^i, why it obldins gCTicral ctrdcncc, and 
why all men arc naturally so profl»c to adopt it ? secondly, I will point 
out its faUtty; and, lastly, I will show how it bat given ri» to pr^ju- 
4icc3 about good and bad, right and wronc. praiac and blame, order 
and con(u5ion> beaut>" and tjglmcj»> and (he like. However, tUis is 
not the i^lace to dcdutr ih*rjie iiii>^coneciitiun*t hum the nature of the 
human mind: it will hr fitiffin^nt hrre, if I assnmcasa starting points 
what ought to be universally admitted, namely, that all men ar« 
bom ignorant of the causes of things, that all have the desire to seelt 
for what 15 U5clu1 to thetn, and that they are conscious of 5uch dc- 
«re- Hercfiom it follows^ first, ihal men think thcmscWea free inas- 
rauch a% they arr runscioiis uf ihnr vtililionit and de^^rcs, and never 
even dr«am, in their igrtor;ince, of the causes which have disposed 
tliem so to wiih and <lei>>re; vecondly, tliat men do all tbui|rs for an 
end. namely, for tliat which is useful to them, and which they seek. 
Thus it comes to pass that they only look for a knowled^ of the 
final causes of events, and when these are learned, they arc content, 
as having no cansc for fnrther <1ouht. If they cannot leam such 
eaiii«» from externa! sources, they are compelled to turn to consf^- 
ering themselves, and relleeting what end would have induced thertt 
pcTSonatly 10 brine about the gi^'cn event, and thus they ne«*»arily 
judge other natures by their own. Further, as ihcy find hi them" 
sdves and outside themselvc* many means which asn^t ihcm not 
a linle la their search for what ts useful, for instance, eyes for sec- 
ingr teeth for chewing^ herbs and animals for yielding food, the sun 
for giving light, the sea for breeding 6sh. &c., they eome to look on 
the whole of nature as a mcuns for obtaining such conveniences. 
Now as tlicj are aware, that they found these conveniences and did 
not make ihcm, they think ihcy Iwvc cause for believing. Uiat some 
other being has made ihem for their wac As they look upon thing* 
as means, they cannot be1ie^-e them to be self -created ; but. judging 
(rom the means which they are accustomed to prepare for them- 
sehes, ihcy are bound to believe in some ruler or rulers of the 
uaiverse endowed with human freedom, who have arranged an<l 
adapted everything for human use. Tlrey are bound to estimate the 
nature of such rulers (having no information on the subject) in ac- 
cordance with tbeir own nature, and therefore titey assen that the 
gods ordained everything for the use of man, in order to bind ir:in 
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to themselves and obtain Crom him ihc highest honour. Hence also 
it JollowE, ihAt c^'cryone thought out for himscU, according to his 
abilities^ a diiTcrcnt way of worshipping Cjod, so that God might 
love hinj more than IiU fellows, and direct the whole course of na- 
ture for ihv Haii^factton of hU blind cupidity and in^liable avaric<^. 
Ttitis the prejutiice developed into supeTstitioii, and look deep root 
in the hunuin mind; and for thi,<i reaiEon everyone stro\'e mo«t teal- 
ously to understand and explain the final causes of things; but in 
their endeavour to nhow that nature ^ucn nothing in vain, t. e.. 
nothing which is useless !◦ man. ihey only seem to have demon* 
vlnited that nature, the godn, and men are all mad together. Con- 
sider, I pray you. the result; among the many heipe of nature they 
were hound to find some hindrances^ s:uch as storms* earthquakes, 
diseases. &c.; so Ibcy declared that such things happen, because 
the gods arc angry at 5omc wrot^g done them by men, or at Kome 
fault commhied in their worship. Experience day hy day pro- 
tesied and showed by infinite cxample«» that good and evil fommes 
fall to the lot of pious and impiomi aliice; »tiU they would not 
abandon their inveterate prciudice, for it was more easy for them to 
class such contradict iocis among other unknown things of whose 
n.ir ihcy were ignorant, and tltu^ lo retain ihdr actual and innate 
condition of ignorance, than to de^itroy the whole fabric of Their 
reasoning and start afrenh. They therefore laid down as an axiom, 
that liod's judgments far transcend human understanding. Such a 
doctrine might well have sufficed to conccat the truth from the 
human race f^ all cicrmiy, If mailicmaticH liad not fuinUhtnl sm- 
other standard of verily in considering i^lely the i*<sence and prop* 
enies of figures without regard to their final causes. There arc 
other reasons (which I need not mention here) besides mathematics, 
which might have caused men's minds to be directed to these gen- 
eral prejudiceA> and have led them to the knowledge of the truth. 

I have mnn sufRcieully oipUtined my fint ;>niuL Tliac is ito 
need to show at length, that namre has no particular goal in view, 
and that final causes are mere human figment*. This, I think, i* 
already evident enough, both from the causes an<l foundations on 
which I have shown such prejudice to bo based, and also from Prop, 
xvi., and the Corollary of Prop, xxxii., and, in fact, all those proposi- 
tions in which J have shown, that everything in nature proceeds 
frocn a aort of ncce««ity, and with the utmost perfection. However, 
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T will Add a frw remarks, in ord«r to overthrow this docirine of a 
final caui« nttcrly. That ^-btch is really a cause >t considcrfi a$ an 
effect, and viV< trrsa: it makes that which U by nature f^rst to be 
ta»t. and thai which i* highest and most perfect to be moat imper- 
feict. Passing over the questions of cause and priority a» self-evi- 
dent, it it plain from Propf^ xxi,, xxii., xxiiL that that effect is most 
perfect wiiich is produced immediately by God; ilie effect which 
Te<]uirc5 for its production several intermediate causes is, in that 
fc^pcct, more imperfect. But if those thinffn which were made tm- 
mcdiatclr by God i^crc made to cnablcr Tiim lo atlaiTi M» end, then 
the things which come after, for the sake of which die first were 
made, are ncccKtarily the most excellent of all. 

Fiirthert this doctrine does away with the perfection of Cod: 
for. if God act« for an object, he necessarily desires something which 
he [ack;». Certainly, theologians antl metaphysicians draw a distinc- 
tion between the object of want and the object of aasimilation ; still 

icy confeu that Go<! made all things for the sake of htmielf* not 

ir the sake of creation. They arc unable to point tc anything 
prior to croationi except God himself, as an object for which God 
should actt and are therefore driven to admit (as they dearly must)* 
^tfaat God lacked those things for whose attaiBmcat he created 
Lns, and further that he desired ihem. 

We must not omit to notice that the followers of thia doctrine, 
anxioaa to di^lay their talent in osii^ing Unal eatt^s, have im>' 
fj>orted a new method of argument in proof of their theory — namely, 

reduction, not to the impossible, but to i$rnorancc; thus showing 
that tliey have no other metlKN! of exhibtling thdr doctrine. For 
rxamplr, if a fUone fAllit from a mot on to Knmnone'^ hr^d, and kills 
him, they wUl demonstrate by their new method, that the stone fell 
in order to kill the man ; for. if it had not by God's will fallen witli 
that object, bow cotild so many circumstances (and there are often 

lany concurrent circumstances) have all happened together by 
elunce? Perhaps you will answer tltat the event is due lu titc facts 
that the wind wa* bkiwing, and the man was walking that w^y, 
"Bnt why ."they will insist, "was the wind blowing, and why was the 
nan at that \'ery time walking that way?" If you again answer, 

\ht the wind had then sprung up because the sea had t>egun lo be 
agitated the day before, the weather being previously calm, and 
the man had been inWlcd by a friend, they will again insist: 
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"But why was the eca agitated* and why was the man tnvitcd at tbit 
time?" So ihcy will pursue ihdr questions from cause to cau^e, till 
at last you take refuge iit the will of God— in other words, the sanc- 
tuaiy of ignorance. So, again, when they aur\'ey the frame of the 
hunun body, they arc ama^d : and being ignorant of Che causes of 
80 great a work of artn conclude that it ha? been fashioned, not me- 
diamcally. but by divine and supernatural skill, aiid has been so 
put together thai one: pait sliall nut liiirl another. 

Hence anyone who ftectc* for the tnie eaiisee of mlncles, and 
Btrivce to underitand naiurat pbeuomena a* an intelligent being, and 
not to gaae at tbetn like a fool, is set down and denounced as :in 
impious heretic by those, whom the ma,^»e9 adore as the interpreters 
of nature and the god«. Such persons know that, with ili« removal 
of tgnorance, the wonder which fiirm.H their only availahir means for 
proving and preserving ihcir authority would vani&Ii al£0. But I 
now quit this subject, and pass on to my third point. 

After men persuaded themselves, that everything which is crc 
ated is created for their s^kc, they were bound to consider as the 
diief cjuality In CTerythiftg that which is niunl uHcful to theniadvc?i, 
and to accotini those things the best of all which have the most bene- 
ficial effect on mankind- Further, they were bound to form ahiitra^ 
notions for the explanation of the nature of things, such as goodness, 
badness, order, confusion, warmth, cold, beauty, deformity, and so 
on: and from the belief that they arc free agents arose the further 
notions praise and bUmr» sin :ind ntrrit. 

T w^l speak of theie latter hereafter, when I treat of human 
nature; tti« former I will brietly explain here. 

Everything which conduces to health and the worship of God 
they have called g^od, everything which hinders these objects they 
have st>led bad; and inaKnncli a» thu^ wlio do not undcr«tan<1 the 
nature of things do not verify phenomena in any way, bnt merely 
imagine them after a foshion, and mistake their imagination for 
understanding;, such persons firmly believe lliat there is an order in 
things, being really ignorant both of things and their own nature. 
When phenomena are of .tuch a kind, that the impression they make 
on our iiense^ requires little effort of imagination, and can coii«c 
quenlly be easily remembered, we tay that they are we^I-ordered ; 
It the contrary, that they are ill-ordered or confused. Further, a& 
things which are easily imagined are more pleasing to us, men pre- 
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lar changes in what changes, which formG, so to epcak, the epcci- 
6catio4i and variety of the simple anb^Unces. 

13. This dcuil mu&t involve multitude in unity or in the ftini* 
pic. For »ncc c^ery natural change b tnadc by degr«C9. aoEMthiag 
changes and sctncthlng remains : conscqiienily. there- mn^l be in 
the ample etibstancc a plurality of affections and of relations, al- 
though not of part». 

14. This iransient state, which involves and rcpresetits multi- 
tude m unity or in the simple subsuuicc, 'a only what we call per- 
ceptiorp which must be distinguished from Apperception or from 
consciousness, as will appear Sn what follow*. Here it is that the 
Cartesians especially failed, who made no account of the perceptions 
of which wc are not cooBciouc [t ia this also which made ihcfn siip- 
pose that only apiriis ar« monads and that there are no souls in 
brutes or of other entities* llicy. with the vuljcar, have also con- 
founded 1 protracted state of uncoDSciousocas with death, strictly 
speaking, and have therefor*- admitted the old scholastic prejudice 
of cmirHy ^rparate «oub. and have ev^n confirmed weaker minds 
in their belief of the mortality of the soul. 

15. The action of the internal principle which causes the change 
of the psA^fcc from one perception 10 another, may be called Appcti^ 
tjon; it lA true that this desire cannot always completely reach tlie 
whole perception toward which It tends, but tt always attains to 
something of il and cotnes to new perceptions. 

16. We experience fn otirselves a case of multitude in a simple 
substance^ when vc 5ad that the most trifling thought of which wc 
arc conscious involves variety in the object. Thus all who admit 
that the soij is a simple substance mti^t also admit this multitude 
in the monad, and M. Bayle ought not to find in it the dilTtcuhies he 
mentions in his Dictionary, article Korarius, 

17. We muM confess, moreover, thai perception and what de- 
pend* on it arc inexplicable from mechanical causes, that is, by 
figurca and motions. Supposing that there were a machine »o con- 
^ructed as to cause thought, fcding and perception, we could con* 
ecive of it enlarged and yet preserving the same proportions, mo that 
we might enter it like a nilL And this granted, we should only 
find on visiting it. parts which push agaimt one another, but never 
anything by which to explain a perception. It must be sought for, 
therefore, in the simple substance and not in the compotind or ma- 

TI, C. 
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cliine. Nothing but dm, al^to, car be found in the simple substance; 
unJ it i% m titu Alone that all the inicrnal acikm« of simple siibtiancei 
consisL 

18. The name 01 mteUxhics (entities) might be piven to all aim- 
pie snbstancefl or created monads, for ihcy have within thcmsclve* 
a certain perfection : there in a certain ^ul^ciency which rmdcrii thrm 
iJie scnitccs uf their internal aciions, and so to Speak, incorporeal 
automata. 

19. If wo eare to |;ive the name notil to everything that has 
perceptions and desires in the genera] eense whidi X have just ex* 
plained. all simple sub&tanccfi or created monads may be called souls, 
but as feeling la something more than a simple perception, I am will* 
ing that the general name of moituds or entelechies shall stiflTice for 
tIio«e simple ttuhstances which have only perception, and that only 
those substances shall he called souls whose perception is more dis- 
tinct and is accompanied by memory, 

aO- For we experience in ourselves a state in which we remem- 
ber nothing and have no distmguisJiablc perceptions, as, for in- 
stance, when we fall in a swoon or when we are overpowered by a 
profound and dreamless sleep. In this state the soul does not differ 
seiifiibly from a simple monad; but as this state is not oommuous 
and as the soul frcea itself from it, it is something more than a ^mplc 
monad. 

at. Yet it docs not all follow that therefore the simple sub- 
stance ]» without any perception. This is indeed impossible, for the 
reasons mentioned above; for it cannot perish, nor can it exist with* 
om some affection, which is nothiiig else than perception: but when 
there is a great number of minute percei>tiona. where nothing is 
distinct, we are stunned* as when we turn round anil round in the 
aame direction many times, whence arises a dizziness which may 
make n» lose consciousness, and which does not allow us to see any- 
thing distinctly. So death may for a time produce this condition in 
animals. 

33, And fl« the present state of every simple substance is the nat- 
ural eonseqtience of its preceding stale, no its present is big with its 
future. 

23, Therefore, nincc on being awakened from a stupor, we are 
aware of our perceptions, we mti&l have had them immediately before 
ftUiough we were entirely uncomdout of them; for one perception can 
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come naturally on^y from another perception as one inotion can come 
naturally only froiTi iiiorhpr moiion. 

34. From tills w< we that if iberc were nothing ditiinct, notlifng. 
a« may be said, in rdkf or of a hijifheT flavor* in our pcrceptioRS, wc 
should always be in a CzztA state. This is a condition of the naked 
ruonad. 

25. ThnK wc* see that nature Han given tn anTmalic higher percrp- 
ilons, by the care she has taken 10 furnish them wlih organs which ool- 
leet many rayv of light or many tmdalaTions of air, tn order to render 
than more powerful by ttteir union. There is ^omctliin^ of tlie same 
kind in odor, hi tastet in touch and pcrhap* in a mullitadc of other aetue» 
whidi Bie unknown to ns, I shall presently explain how what tako 
])]ace in (he Mtul reiireitents whstt occutk in ihe organx. 

26. Memory gives the soiiU 3 wrt of consccutivoiess wTdeh Is like 
reasc*!, but which ought to be distinguUhed from it. We observe that 
animab, seeing aomeUiing which may strike ihcm and of which they 
have had a similar perception before, expect, through &cir menioryt 
wlut was a^MxLiletl with tt in tlic preceding perception, and experience 
fechngs similar to ihoM* which ihry had at that timr. For instance. 
Ef we show dogs the cane, they remember the pain It has caused them 
and whine and run, 

37, And the powerful imagination which strikes atid moves them, 
arises eltlier from the magnitude or the rmiltitudc of preceding percep- 
tional For oflen a strong impression produces all at coce the same effect 
as a long ccniimird h;ihit, nv as numy rrpcalct! nVKlrrstr prrrrpt itins. 

afi. Men are like tlie bnjies la so far as the cMwecuiiveness of iheir 
perceptions only results from the principle of memory, resembttng the 
em|Mrical phyiicians who practice without theory, and we are nwrc cnv- 
pirics ID three-fourths of our actions. For example, when we ex pect 
that there will be <layliebt to-morrow, we art acting as empirics, because 
this has always takm place. It is only the astronomer who expects k 
Irocn grounds of rcaMn. 

39. The knowledge of necessary- and eternal truttu it what disUft- 
guisbes ns frocm ntere anitnaU and gives us reason and the scieiKC^ by 
raising us to a knowledge of ounel^-cs and of God- This is what we 
call the rcasuaabic wkiI or spint with;n us. 

yx U'vs aho by this knowledge of iKCcsiaTy truths, and thdr ah- 
■tractions, that we rbi* to acts of reflection, whidi make us think of that 
which calis itself " i," and coR»dcr that this or that is within us ; atKl it 
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is thus that, in thinlcmg of ourselves, we think of bem^^ of subtUncc, 
iinipk or compound, of tbc imnmtcri&l aiid of God llitnscU, conceiving 
ihat wtut with us is liinitcd is with Him unllmitetL Tlie^e reflective acti 
conytiiui« the i^rircipal objects of our reasoning 

31. Our reasoning arc fourded on two firreat principles, Uiut of 
contradiction, by virtue of which VfC jtidgc that to be false which in- 
votvcd self-contradiction and that true, which la opposed or contradic- 
tory to the falK* 

^j. And that of the suffidenl r»«on, by virtue of which wc con- 
sider ihat no fact can bo rc-al or existent^ no siatcmcnt tnie^ unlets there 
is a sufficient rcifon wliy it is so and not otherwise, although for the 
rooftt part ihwc reason-; cannot be known to us. 

33> There arc also two sorts of truth*, tl)o*c of reasoning and those 
of hct. Truth* of reasoning are nccwsary and their opposite is impos* 
siblc, and Oiciae of fact arc contingent and titdr opposite b possible: 
\^lien a tnith iii necessary its reason can be found by analysis, revolving 
it into more simple ideas and truths until we re^ch those that are ele- 
Toental. 

54. Ic is thus tliat matliematicians by aral)^t5 reduce speculative 
thcOTcnta and practical canons to definitions, axioms and ]>oMuUlc». 

35. Finally there aie slniplt IJca^, definitions of whidi i:aiutut be 
given ; tltere are al^o axioms and po«tnlaies, in a word, elementary prin* 
ciples, which cannot be proved and indeed need no proof, and these are 
id«nt]cal proposttioiifi. the opposite of wliich contains a self-con- 
tradiction. 

361 But there must also be a suflidcnt reason for contingent truths, 
or those of fact. — that is, for ihc scries of things tliroughouttlic universe 
of created ohjrni — wlirrr ihr analysi> intn iLirlimlar reaMins might run 
into a detail without limits^ on account of the imr^ense variety of oh}ecU 
and the division of bodies od infttitiitm. Tlicro is an infinity of figures 
and of movements, present and past, wliich enter Into the effieienl cause 
of my present wriltiig, and tlicre is an infinity of trifling motives and 
tIi>pCHition:t, jiasl and present^ uf my suul, wtiidi enter into tlie ftnal 
cause. 

37, And a* all sudi detail only depenr!* on other ecntingentt, ante- 
rior or more detailed, each one of whidi needs a like analv^sis for its ex- 
planation, we make no advance, and the sufficient or 6na1 reason ntust he 
outside of Uic scttucncc or scries of this dcuil of contingcndcs, however 
infinite it may t)e. 
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38. And thus it is that the Gnii caux of thin^ mnsX be found in 
a AMttOfy ftubsiaDcc, in which the detail of changes exists only tran^ 
ccndetilly, as bi their source, and this it what 1^^ call Cod. 

3g. )i<m this substance benifr the sufBcieni reison of all this de- 
tail, which also is linked tO£:cthcr ibroughout, there is but one God, and 
lliis Ood siulBcvs. 

4a We may judge also that ihh supreme ef^^enee, vhich k unique, 
imtvcn^ and necesAiy, havinj^ nothing; otitside ol itself whkh i« ijv\t- 
peiKlent of it, and beiiif; the simple series of possible bein;-, irmsc be in- 
capable oF limitations and xnuit contain as ninch of reality as ia possible. 

41. HcRCc God !s ahsohitdy perfect, perfection bdng onlj the ex* 
tenaioR of p(italiv« reality taken in its strictest iirme, vlting mdt* the 
limits or bounds to what is Tiniii«d. Arifl there where there are no lim* 
its, that U, in God, porfecilon i« absolutely infinite, 

43. It follows al&o that creatures take iheir perfections from the 
hllucnce of God, but that their imperfections arise from their own na- 
ture, which is incapable of cxbiine witliout limits. For II is by tliis that 
they arc distitiguMhet! from God. 

43. Ti it also tnte |}iat in Go<l Is the fn^>und not only of existence 
butalcoof essences, so far as ihe)* are real, or of what is real in thepos- 
sMC- This is because the understand in(j of ijod is the sotirce 01 aemal 
traths. or of the ideas on whicli thej depend, and because, without lum. 
noihii^ possible wouM be real and there would be not only mnlung ex* 
isiinii; bnt also nothing posslblc- 

44. N'evertheleft«, if there is any reality in essences or pos!sibilitie« 
or in eternal trutlit, tliit reality nnisl be founded in somethtnf: exittin;; 
and actual ; consequently in the existence of the tiece^sary bein^ in whom 
CMcnee inrolvea cxiMcnee or -wiih whom lo be possible is sufficient to be 
aauat 

45. Henoe God {or the necessary being) alone has tfhe charaetpr- 
tttic that he m\xtH exist if h is possible. And since nothing can hinder 
the possibiUty of that whkh tias no Innitalioos, f>o negation, and^ conse- 
(|ucDtly, IK) contradict ioTt, this alone is enough to establish the exlftencc 
of God a ^mri We have also proved it by the reality of eternal Tntlht. 
But we have Just proved it also a /lOif^rioriV since conting^t beings do 
exist wltich can liavp their final cause or sufBcicnt reamn only in a neces< 
sary bdng who ha« the reason of l>Ifl existence In hmwelf. 

46b But it must not be thought, as is sometimes done, that eternal 
tntlhs, being dependent upon God, arc arbitrary and depend upon his 
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will, as Dwcancs wrm!! to hav* conceived, and afterward* M, P<rfrct, 
Thi» U tnie only of contingrtit truths t\w principle of whidi u litncss 
or the choice of the best, wlicrcft* necessary inxiUs depend soldy on b« 
tuuIeT»tatLd]ti}f and are itn intcittal nntiire. 

47, Thus Cod ^lone is ihe etemenial unity or the oriR:lTial slnple 
fubftance; of which »11 monads, created or derived, arc the producu, 
and are bom, so to speak, from moment to momc^nt by continual emana- 
tion of the Divinity. limited by the capacHy of the creature, to which 
3imitation h cs^ential. 

48. In Gty] is p3wer, which h the source of all things; then 
Knowltdpf. whidi cfmfatns the <teiaU of ideas; and ftnaUy Will, which 
e1Tcct« chang«( or products according to the principles of what is best. 
It ii this which oorrespondti to what in created monads forms the sub- 
jeet or basis, ihp faculty of pcrcct>tion and desire. Bnt in Cod these 
attributes arc absolutely infinite or perfect, and in the created monads 
or in the fnuiechies (or perftctihahUs, as Tlarmotaiis Harbarus tran»* 
!a1ed*ihe word), Ihey are only imliaiions proportioned to ihdr per- 
fection. 

4/^ Tlie crefitufc is said to act in its environment in so far as it ts 
perfect, and to MiScr from another in »o far as it is imperfect. Thus 
action \* attributed to the monad in »o far as it tia^ clear perceptions. 
Uld passiveness tn so far a« It has confused perceptions. 

50L And one creature i* more perfect than anoiTier in that ther* 
is found in it what on aceoont a priori for whai takes place in another. 
and it is in tJns way that one i« said to act upon ainotber. 

5 1. But in simple lubstarccs the inlluence of one monad upon an- 
otiier is purely ideal, since it can talte effect only through the mediation 
of Coi!, inaamucli as in the ideas of Qid 'a Tn(ni;id may demaii<l with rea- 
son that Cod in regulating the others from the commeficcmcnt of thij^, 
have rejiard lo it. For since a created monad can have no physical influ* 
enee upon the interior of another, tt is only in this way thai one can be 
depcrdent upon another. 

5h1. Aud hence it is that the action and passivetiess of creatures are 
mutuab For Gml. in ciiiii;>arin£: two simple substances, finds In eacli 
one reasons which compel him to adjitit the other lo tl, and cnRi^ei[urttt1y 
Uiat which in certain respect* i* active, i* from another point of view» 
passive; active in so far as what is known distinctly in it> serves to ac- 
count for what takes place in another: and passive in so far oa the cause 
of what take« place in It. ia found In what is clearly known in another* 
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53. NoH-. is there is an infinity of possible unit'crscs In ihc inmU 
of Cod. and ax only nnc of ihem ran cxi«, there musl l>c a mtflKiCTii 
reafon for the choice of God, by wliich He (!«cixle$ for one rail^cr (hon 
for another. 

54. And this reason can only be found in tlie fitness* in the degree 
of perfcctioiu wliidi tlicsc worUU ammtii, eacli }io»iible world liaviiijj 
ihe n^t In rlxim exi&te-ncK ao:an!tng to the nieasitfe of perfection wtuc 
il HMMlId pos$4?«s. 

55- And thi* ti the cause of the exirience of the Best, which 
wisdom makca knov^n to God, which His goodness cbooM* and which 
His power produces. 

56b Now tfah connection, or this atUptftlioii of all Cfcalcd things 
to ench and of each to all, hrin^ U alxiul thiit rach simple »ukttancr In 
its relations ejcpreHr; all the oihers, anri ihat con&cjuently k is a UWng, 
perpetual irirror of l)ie nntverw. 

57, Aiid as the satnc city viewed froni different sides appears ca- 
tincljr diffcToil and in appearance i» as if multiplied, so also it happens 
thatp becaiutf- of the infinite multiplicity of simple substances, there arc 
as tt were so many diffemit universes, which are nevertheleu only the 
appearances of a single one, from the dlflTerem points of view of each 
inonad. 

58. Attd Ibis b the way to obtain as frt^ai a \'anet)',as possibk, 
but with the ffTcatcst possible order: tltat is, it is the way to oUain as 
much perfection as possible. 

51J. TI1US {h'\s h>]Knhests (which I dare to assert is proved) is 
the only one which brinf^s cut the fcrandeur of God. At. Bay(e reeog- 
nixed this, when in his Dictkmar)- (Art Rorarius) be objected to it; 
where irdeeJ hr was tempted to believe Ihat I accorded to God more 
than wa» possible. Bat he can state no reason why this universal har- 
mony which brinffS it about that each substance expresses exactly all 
oihers in the relations it sustains to them, is impossiUe. 

Ox Besides, we can see in wloi I liave just said a priori reasons 
why things could not be otherwise, beeaiif« God, in regulating all, has 
regard to each part, and especially to eacU tnonad, since, its nature being 
representati^Y, ncthini; can limit it to representinf; only a part of thin^ ; 
althongh it may be true that this reprcseutatioo is confused as regards 
the detail uf the whole universe, and distinct only in the case of a few 
things, thai Is to say. In the case only of tliose which are nearest or larg- 
est in relation to each of the monads— otherwise cadi monad would be 



THE HKCINNING OF UODHRN PHILOSOPHY 



a dtviRiLy. U is not m ilie objt*ci bttt tynly in the inodi1ic:tiioii of the 
kron'lcdgc of the object, tJia( tnonada are Limil«I, llicy all tcrnl con- 
iusc^ly toward Ihc. infinite, toward the whole, but they arc Unii1c<l, snd 
otTC to be di»tm;rui»hctl by ihctr dcgreci of clear perception, 

6l. Arul iu tliU rcspcci contpouiit! substances are like aitnple nub- 
*tancr»- Frr «iiice the wijrlil U a ptfttittn. making all matter interrelated, 
and since In a plenum every movement has *ome effect on distant bodie« 
in proponion to ihcir dimancc, to that each body ifi affected not only by 
those that toudi it and fecU in oonie n'ay all tlut happens to them, but 
aUo by their means \$ afTectcd by tho^c which touch the first with which 
it 15 in immediate conlact, it follows lliat Hus communication extends 
to rvcrj' di^ancp wlialrvcn TlKTrfore each body feels alT ihat pEiMet 
in ihe universe, so that he who sees al], could read in each that wliich 
pauei tvtryvihere else, and even that which han been or fJiall be, per* 
cdving in the present that ^hich ie distant In time as well as in cpace; 
sumpttoi^ panta, said Hippocrates. Ijut a Mul can read in itself only 
what i» cxprcMly represented In JL It cannot develop its laws all at 
once, for tliey reach into the Iniinite. 

fia. TJuis, although each crntrri Tnnrtnd rcTJre*mls all the nnivcnac, 
it r«pre«ents most dt»iinct!y ihe body which Is panicularly appropriated 
to it and of which it forma the cniclechy ; and as this body repreaenCa 
the entire oniverse hy the irtcrconnedioo of all matter in a plenum, the 
soul also reprcicnti llic whole universe by representing that body wlilch 
etpedally belongit to \\. 

63. The buly belonging to a monad, wliieh is the entclechy or 
ftotil, constitutes, with the enielechy, what may be catJed a living beiof^, 
and with the soul, what may be called an animal. Now this body of a 
lirinf^ bcinj; or of an animal iiv always or(;anic, for a^ every monad is 
in a way a mirror of the universe, and as tlic universe is tn perfect order, 
there must alw be an order in tlic representative that it, in the percep- 
tions of the K>uT, and hmce in the body, in like maimer a« the univerM; 
U rcprejented in it. 

64, Hence e^cry organic body of a living being is a tort of divine 
machine or natural automaton, whidi infinitely surpasses all artilicial 
autotnata, because a machine whieli Is niade by human art is not a nia- 
chinc in every os;c of iU parts ; for exajnple, tlie tooth of a brans wliecl 
has p«rts or fragments winch to us arc no longer anificm! and have 
nothing In themseK'e* to show ihe u*e <o whidi the whevi wai destined 
b the machine. But naiure't nuchrncs, that i*, living bodies, are ma- 
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ctiinn rvwi lo their tivm iufinitrMmal pan<- In this lie* tnt rttffrrfncc 
b«iw«« nature ind art, that it, btrtwcoi the divine art and ourt. 

65. And the attthof of nature hu been able to contrive these di*- 
viDe tnd iniinitcly xnArvcIlous works of art, because <adi partidc of 
matter U not only ilivi^ilite tid infinitum, as the artdenl^t pr-rcrived, but 
also each part is actually infinitely 5ubdivide<I imo paru of which eadi 
has ita ovrit motion ; otherwise it would be impoMible for <Acb portioo 
of matter to represent the tmivers^. 

66. HcDCc wc sec that there is a world of cmttircs. of living be- 
m^a, of animals, ^f cntdcdiic^^ of aoaU, ui tite unallcst particle of 
matter. 

67- Each panicle of matter may be thonght of as a gardm ftiTl 
of pbnta, or as a pond ftill of fishes. But tadt branch of the plant, each 
member of the animat, aadi drop of Jto liamors it also such a garden 
or such a pond. 

6& And aIlhoa£[h the earth or air between the planu of the gar- 
den* or tbc water between the fbh of the pond, a ndthcr plant nor tidi, 
it yet contains more of them^ but for (he most pail so tiny as to be 
to tis impercepttble. 

69, Hence there is nochin;; uncnltivatedr sterile or dead in the ani- 
verse, no chaos or confusion f^ave in appearance, sudi as a pond would 
present from a tlistance in wTiich we might see the confused movement 
and swanniiig. so to speak, of the fishes in the pond, without pcrceivtug 
the fii^ lhcm«eh'e«. 

70, Thtis we see that every living body has a rufinp enielechy that 
is the 9«il of the animal, but ihe particles of this living; body are full 
of other living: bein^r^— plants, aninudf— each of winch has also eta 
cotctcdiy or govcminc »oa!, 

71, But 1[ iiiuM not be Ihooglit, as has been done by some people 
who has-e mitinKlerstood my i^lca. that wvry soul has a mass or portion 
of matter allotted to it or tmited to it forever, and that hence it possesses 
other infenor li\4n^ beii^s doomed lo its service forever. For all bodies 
are, Hke nvtrsw in a perpetual flux, and parts arc ahvays joining and 
laving them. 

73> Hence the soul chanKv^ ila body oity gradually and by de- 
gr^eSk so that it it tk-vct depdvcd of all its ofgsns at ooce. Ttierv ts 
often a metamorphosis in aaimata, bat never a mdemptydsDsis or 
transmif^tioQ of souls. There are also no absolutely separate souls, 
nor genii without bo<ties. Only God Is wholly without body. 



fio 



THK BHGmNnCG OF MODKRN rBtLOSDPUV 



^. For vbich reason al^, k follows that tti^re is, siHctly speftk- 
itig, ndtha* absolute generation tior abKtlutc death, where the soul » 
upftTtled from liie body. What we caJl ^encmion b ctevdopraCBi or 
incrcflM, as also what nc caQ dcalb ia txivolution and dlmtnutiocu 

74. Pbilosophers luvc been grcall)- puizlcil oTcr the ongSn of 
lunns, entelecbtes, or souU; but now, whm vfc knnw by ck)«r inTe«ti- 
gsHon of pbmi», inMcoi and animaU. iTiat organic bodies in nature are 
never generated Ut and mUs or from putrefaction, but always from 
sccxU, in whkh ihott was undoubtedly some prc-fon^tton, it lias been 
tbouitht thai not only the onrank body was already there bebre eoa- 
ception. btit aUo a soul in this body, and. in a word, the animal itself; 
and thai by nxana of ooncepcion llm animat has merely been ileMkied 
to a g rea lcr transfbnnaliGn, in order to become an animal of another 
kind. Sometbkip like this It seen outside of genetatkn, as vben worms 
boeoaw ftie% and catcrpllhi^ burter^es. 

75. Of snefa aminal«, those that are raked hy conception to the 
erade of larger aaimaU, may be called jffrwtAtict; bat those wUch re- 
main m thdr dass, that is, the most part are bom, multiph'. and die 
like the larger animals, and there is only a small number of chosen oocs. 
which lasa lu » hs^cr theater. 

7& Bui this tells only half the trvtfi; T hare ihrrefore ihoDght 
that if the aobnal iwver naturally hss a begiooing. it canoot end nat- 
umDy ; and that noc only will there be no generation, but also no abso- 
lute dcstnictioB or death sthcily spcaldsg. And these teaaonnigs; made 
foji€riari and drawa from ex perience bannoniaca pcri ie cUy wilb pria- 
ciptei deduced a prioru as above, 

77. Thus it may br laid that not only is the Hxil (the mirror of 
an bde st T u ciMe miiverfir) iiKhnntetible, fan ako die anhnal iiselt al- 
^"""tt* ita ataoiipe oitan pcrisnct in parr and taicea ob oe pma on ui|{Mac 
spoils. 

76. Thoe prinpplea bava given ne the ncaoa of caqihUaf aal* 
affaOy the nsloa or rather the ooaformity of the soal aad tiae organic 
body. The soul f61fa>ws its earn peoiliaT laws and the body also fol* 
lavs ks own taws* and dwy naret b^^ vtrttie of ibe pr^^eseablulnd Inr* 
raopy hsrwcen aB wbrtggB , afacc tiiqr afl repreanil ooe and the tttae 
nmrerseL 

^ Sottb act a cua i fi ng to the bws of final causes, by clcsnea. Bids 
aod oxans. Bodks act in acoordaace with the bws of c&km Ci&scs 
or of taocbn. Aad the two neahas, thai of cfideat caaaes aod dnt of 
8aal camcs, are b haioOBT with ca^ other. 
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8a Do9cartc« saw Um eouls cdiinot add aaxy motion to bodies, 
bccanic th^re is i\vmy% the snirc <iuftcitity of force in matter; nevcrth^ 
Ip»a lie bdicvexl ib^t thu ^oial cutalfl chuii^c ihe dirtclioo uf the cnotioiL 
But ll was bc<!at]3c, tn his <tiy, the Iaw of nature which declares the coti* 
^ervAtion of the total direction m matter, vntA not known. Tf he had 
kaovm thiif, be wodI<1 Itavc lighted apon my fyotcm of the pfv-enab- 
liahed hannony. 

81. Under this eysteni bodies c&n act u if (whftt b imposatblc) 
there were no wula, and nouh act ai if there were no lx>diea, and both 
act as if e^ch Influenced the olher. 

82, AhhfniKh t find thai the winie thins I have slated — namely, 
that animab and wul« begin only vrith the world and end only with the 
world — holds i;ood m the end with re^rd to all animals and livini: 
tilings, yet there i^ this pc^Uarity tr rational animaU, that their spcr- 
matic aniiralculc*, a:i 5ucb, have only ordinary or nenaitire x»a!j, but as 
scon A« ihoM^ which are, so Id speak, elected, attain by acinal conception 
to human nature, their sCTHsitive wmH are elevated to ttie rmk of rci- 
son and to the prerogative of sptrits. 

83- Amoni: other ditferencea that exist between ordinary soub 
and spirits, a part of which 1 have already mentioned, there is also this, 
itkt souls in peiKral are the livin(j mirrors or itnaffc* of the universe of 
creatures, biit spirits are tn addition Imagvs of the Dlviniiy iiseU, or oF 
the author of nature^ able to know the ft}*ttem of the universe and to 
imitate votnethtnj- of il constructively, smce every spirit is like a little 
divinity in its own department 

64- For this reason the ^irils c:tn enter tiUo a sort of society with 
God, and He is, tn relation to tbern, not only what an inventor ti to bb 
machines (^ God U in r4:Ut]on Id the otlirr crcaturira) , hut a1«) what 
a prince ts to his subjects or even a father to hi* children. 

85. Wiencc k ll easy to conclude that the community of all spir- 
tta nntst compose the City of God, that is. the most perfect state which 
is possible, under the most perfect of monarch*. 

86- Tliis Gty of God. tlm truly universal ilomiiilon. Is a moral 
m>H[1 v-ttbtn thr natural world, and the highc«t and most divinp of the 
woricft of God : if it in this that the glory of God truly ccnsists, foe He 
%t>u]d ha^'e none if His ^rtatoe«« and f^oodnesf^ Wi-erc not known and 
admired by spirits. It ia. too, only in relation to tiie divine city that He 
possesses, properly, goodness; whik His wisdom and power arc crcrr- 
where nunifest. 
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87. As we hav« thus cAtabltihccI pcriect harmony bctwecfi two 
mtuffi] kingdoms, the one of efficient, the otlicr of fuial causes, wt 
ahouttl also notice here ^nulhcr h^nnony between ihe ph>>icnJ kingdoin 
of nature snd l!ie markl kingdom of ^^cc ; thai Is, boiwe«n God consid- 
ered vt un architect of (he mechonicm of the oniver»e, and God, coniid* 
ered as monarch of the divine city of souls, 

88. 1^15 harmony makes all thinj^ evolve toward jicracc by nat- 
ural methods. This g^obc* for example, must be destroyed and repaired 
by lutural means, nt nudi time?t as the i^vemment of spiriln may dc* 
maud il, for the punishment of some and the reward of others. 

89. ll may be *aid, Iwtidew, that fiod thearchiteet satUfi» in every 
re«pcct God ihc legislator, and that therefore sins, by the laws of nature 
and even the m«J*anical structure of Uiinfrs* mu&t carry their pimish- 
mcnt with them; and thM good aciionfi will obtain their rewards by 
mechanical ways ihrou^ their relation to bodies. althDUg:h tl;is may 
not and otjght not always take place nt once, 

90. Finally, tmder ihis perfee! govfTiiment, there will be no good 
action without i1» reward, no bad actton without i(« atonement, and 
ever>-tJnnf* mtist result for the well-being of the good, that it, of IhoM 
who arc not cut of harmony with this great State, who, after havinj; 
done their (!uty, trust in providence, and who love and imitate as they 
ought (he aiil))or of all good, plcaAin^ themselves with the contemplation 
of His per feet tons,— according (o tJ»e nature of tndy pure love, which 
is happy in the happiness of the loved one- This i« why the wise ami 
virtuous work al aU ihinic* which seem in harmony with the divine will, 
presumptive or antecedent, and yet content themselves with what (iod 
actually sends by His secret, ccinse<]ucrt and decisive will. rccogrijEin? 
that if we could sufficiently comprehend the or<lcr of tht universe we 
would find (hat k surpassed aTl the wishes of the wisest, and that Ix is 
hnpossihie to make it l>etler than it is, not only for all in g^a^ral, but 
even for ourselves in particular, if we are attached, as we sbouki be, 
to the Author of all. not only as the architect and efficient cause of our 
bcinc:, bi3t also as our master and fmal cause, who shonM be the only 
aim of our efforts, and who can alone secure our hapless. 
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HOBBES 



THovAfi HoBBES was borti at Wc»tport (now pari of Malmcslmry) 
ApHl 5, 1588. Hit faiher, vicar of ihe pim, got irto inmWe by niiar* 
rcHing wiih a rival, and Wl hi* children to ihe carv of hi* l>roihfT, a 
glover of Mtlmesbury, He early studiet! Greek and Latin and at fif- 
teen entcr«<i Oxford, vfhere he v^s graduated in t6o8, alUiou^h he 
sccmc to have tnkcn little mlerctt in tbc scholastic Icamiiifr of the time. 

For some year* afterwards I« was tutor, then secretary and friend 
to yonncr Cavendish. Cavendish died in 1626, but in 1631 Hobbea bc- 
c^iTie the txitor of the wn. 

In 1637 he bccaric iTitcrcrted in the idea that cvcryihing. mind 
IncliuW, can be ncplained by being referred 10 motion in nature. Tlien 
c»nte the Puritan re^-olutioui, and Hobbes tooW tlic side of the Siuart 
kinjc^y^jn fact, in 1647 he was made inttraetor in mathematics of the 
exiled Prince of Walee. His L^iaiJtan was publislied in 1651. In it 
be tried to apply mechanical |>rinct|>le5 to society as he had previously 
tried to as»i£n them to nature Society he tboi^t to be an organism, iU 
basb a contract by wliich the people had alienated Ihcir Helils to the 
king in retuni for protection. He considered tlic best government to 
be a momrchy, but nhrtl ihr qnnttion of the right of the subject to 
^an^e allegiance whrn \hc power of the king 10 protect h gone, 
tliis brought htm enemies on both lides, and he took the least dangerottt 
course and returned to Eng^land- His <fectnt»cs of a mechanical nature 
and society offended the clergy, but after the Rcsiontion he was rc- 
mvtd with some honor by (he king, and the only punishmeni he re- 
ceived waa the eondcmaatioo of his worka by parUameni as atlxutk 
<i£66). He died in 16^. 

The qnntion of what wax the supreme power ia the Mate was 
handed down along with the idea of the Social Contract to Locke and 
Rousseau. 

The Leviathan betides containing the idea that society b an organs 
iwn, and the ih«>r>' of the Social Contract, given ui the following vol- 
ume, psjdulogically uacea all sensation to motion ki the body and ita 
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environment Tbc atirytnz f^t of lliiii Uicoty of atmae to iu logical 
NmiT wmilil inakt incnl;il ixtx a« entirely i^uhjcct to luttural lawii as 
ptiy^cal. Hence Hol>l>cfi" influence, which sull p«raisf». is on Uie 4id« 
of matcmliEm. Something of his idea th;tt motion ;» the cause of all 
unadon f oUowk. 



OF MAN 
Chapter I. 



or SEwat 

COKCCSifftNC the ihcu|:hu of man, 1 will eonaidcr than Rr&t singly. 
and oftcrwarda in Iraoi, or dcpcndcocc upon one another, Sinply, ihcy 
arc every one a reprticntation or appearance, of aome quality, or other 
accident of a body witliout us, which ii conuiionly called sn object. 
Which object workclli on ihc eyes, ear&, and other parts of a man's 
body : and by diversiry of working, protlncclh diversily of ippcarancea. 

The original of ihein all, is t)iai which we c%U sEtts£, Tor (here ts 
no conc^ion in a nun's mind, whidi hath not at tir»t, totally, or by 
parts, been begotten tjpon the oi^ns of sense, llic rtst arc derived 
from that original. 

To know the natural cau»e of scnHe. is i:ot very ncccasiary to the 
businc^A now in hand; and 1 have elsewhere written of the same at 
large: Kcvcrthclcs«, lo fill each part of my present method^ I will 
bri«^y deliver ttie same (n llns pTace. 

'Llie cause of sense, is the external body, or object whidi pr«flecth 
the organ proper to each seme, either intmediately, as in the taste and 
touch; or mediately, as in teeing, tieann^, and unellbig; which pre!^- 
surc. by the mediation of the nerves, and other strinj;;^ and membranes 
of ibc body, eontinued inwarda to the brain and heart, causcth there a 
resistance, or counier-pressure, or endeavoi.ir of the heart to tlclivcr 
Itself, which endeavour, because cutvfard, ecemcth to l>e some matter 
without.' And this JCfmin; , or fancy, is that which men c&Jl i^nse; and 
coiranelb, a« to the tyv, in a /ijfAi, or cctmr A^urtd; to llic car, in a 
i^md; to tlic nostril, in an odour; to ilie tonpne and palate, in a iopour; 
and to the rest of llie body, in h<cS, cold, hardness, softness, and such 
odw qnaStiei: as we diKem by frtting. All which qualtlieie. called J^»- 
■ti^k, arc< in the object that causeth ibem, bul ao many several mcciont 
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of &\e iTwKcr, by which ii prcMClh our otssxnt diversely. N*cithcr in wi 
ihac Arc pressed, arc ihcy an> thing else 1>ut divers nioiionft : for niotiOTt 
produccth nothifig but nwtion. Bui didr appearance to oft U fancy, ihe 
same waking, that drcamtng. And as prewing, rubbing, or striking the 
eye, make* us fancy a ligtit ; and prcsstng die car^ prodtaceth a din ; so do 
the bodies also we aee, or hear, prodaoe the same fay their strong, thouKh 
unobserved action. J""or H ihwc colours and Kwincis wen; in the bodies, 
or objects that cattse thcni, they could not be severed from them, as by 
gUsscs, aiKl in cchccG b> rcncction, wc sec they arc ; where wc know tEic 
thinj; we xc is in one place, the apjicaraDce in another, Aj:d thouj^h at 
Mtnc certain distance, itic real ant] very c4)ject seem invested with tlic 
fancy it brgcifi in ns; yrt tiHT ihc pibjrcl i* one thing, ibe image or 
fancy Is another. So thai sense, in all ca^f!. is nothing else but orig- 
inal fancy, caused, as 1 have said, by the pressure, thai is, by the niotion, 
of external things upon our e^-es, ears, and other organs thereimto or- 
daLned. 

Bi;t the phUosophy-schoota, through ali the tintvcrsiti<:s of Chris- 
tcndom, £:roundcd upon certain texts of AristoUe, leach another doc- 
trine, and say, for the cause of ruJCfl> that the thmg seen scndcth fortii 
on n-ery ade a tisihU species, tn Enj^lbli. a tisibU show^ oppofition, or 
csp€€t or a hang sttn; thr rrceiving whcrenf into the ryr. t% sffing. 
And for ihe cause of kforin^. that ihr thing heard wndcfh forth an 
mt4tlfle spMft, that is, an audiblt aif€tt, or amiitU bfvtfi sctn; which 
oudtN^ spM^i, that is an <tu4ibl^ asp4<t, or »Ad%bic being seen; which 
enterine at the ear, maketh heannt^ Nay, for the catLse of undefsSts^- 
m; aUo. they say the thin^ understood, scndcth forth an inteUi^hlt 
sp€<i€S, that is, an inttUigible Mng scfn; whiclt, contirg into the under- 
standing, makes us understand. I &a) ix»t tJii^ as disproving die use of 
uninnjiics : bui because I am lo A^peak liereafter of ilidr odHce bi a 
commonwT^Uh. I muni let jon *ee on all occ:iav>ns by the way, what 
things wouli be amended in them ; amongst which the frecfnaKy of in- 
&;gDtficant speech is one. 

CXAiTaa [I* 



OP lUA^VATIOK 

That when a thinff lies &till. tinlen somewhat else s!tr it* ft will 
lie still for ever, ii a Imlh tliat nu nttn doubts of. But that when a 
thing is in nxxkxi, it will eternally be in motion, unless somewhat else 
suy it, thoogli the reawn be the same, patndy, that noUiing can chang« 
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itstf C U not 90 taaBf atfentcd ta For men mcosttre, not oolr otiier 
«Mtt, tot &n oUicr tiMngs, br tiKtnsdvcs : and becaoM they find tliexn* 
»ciTca subject aftcf oiotkm to pain, and laMihidc, thmk mry thing 
«bc grou-5 weary of motion, and »ctk» rq>o«c of its own accord ; Utde 
conndeniig. wbetfacr U be not wome oiher mocioit, wherHn that denn 
of n«t th(7 find in thcp» el F<i, eonsbKth. Prom hence it \s, that th« 
Khoolt sny. heavy bodie* fall downvrardK, oot of an appetite to rest, tad 
ID CDaserre tberr nature in thai pbcc which is mo«t proper for them; 
ascribing appetite, and knowledge oi what is good Tor their cooicrva- 
tion. which tt more than tbui has, to things uuninute, absunllj. 

When m body b once in motioa, it movctb, anksi something else 
hiwkr h. ctefTuJIj; and what*ocver hindRtfa h, cannot in an iMtanU 
but ID tane. and by d^reo, quiie exiSaKOtsh tl ; and aa we «ee in the 
water, ihongh the wmd ceaie, ihe wavr« givr not over rolltng for a long 
Imir afirr: uy also it happennh in that moiioti, which h made in the 
iniemal parts of a man, then, when be sees, dreams, &c For after the 
object is removed, or the eye »hut, we still retain an imaj^ of the thoij; 
seen, tfiongh mckre obscure than when we ive it. And this it it, the 
LatiDS caU im^einafitm, irK:im d>c image made in ^ecin^ ; and apply the 
•amc, tbocvb nnprapcrjy* to all the other scnves. But the Greeks call il 
ftttuy; whkh signifies upt<oran€c, and is as proper to one sense, as to 
an ot her , Ihmumatioh thereiiure is nothing hut lUcayimg sense; and ts 
ttmod kt HMD, and loaay other living creatures, as vreD dccpingr as 



The decay of sotse in men waJdnj;. is not the decay of the moCioa 
madcirt sGn»c;biit aaobecufingof it, insuch marawras the li^of the 
sua obacorcth the licjit of the stars; which stars do no less cxcrdsc 
tbcir rtrtoe, by whidi they are nsihk, in the day than in tbc rughL 
But because amongst many strokes, which our eyes, ears, and other 
organs rccnrc frtan external bodies, the pradoauunt only is acoaible; 
A eref oce, the lishi ol the stm being prcdoB^nant, we are not affected 
with the action of the stars. And any object being removed from oar 
eyes, though the imprcanon it made in us remain, yet other objects 
iDore present siKceeding, and working an u«, ihr imagmaiion of the 
past is obscured, and made weak, as the voice of a man i« in the noise 
of the day. From wbcnce it folkiwelh, tJiat the kxiger tJie time is, after 
the sight or sense of any object, the weaker is the imaginaiian. For 
tbc coutmual daage of man's body destroys in time the parts which in 
were moved : to tJot distance of time, and of place, hath one and 
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ihe same effect in u*. For as at a great distance oi pbce. ihat which 
we k>ok at appean dim, and without diMiiKti>oci of the smaller parts; 
and as voices firrow weak, tmd manicultte: »o also, after icrcat distance 
of time, our inias:lnatioD of tlie past it weak; and we Iom. fot- exampbe. 
of dl>c» wc hare 9Ccn. many particular streets, and of actions, niany par- 
ticular circumstances. This ditaying stasf, wtei wr wouW exprea^ the 
ddng itself, I Tiieaji /tinfj itadf. we call imagination, ax T nid before: 
bot when we wpuld expre^x the deray, and lignify that the tvnjw 1% fad* 
ing, oMr and pa^T, it it raited m^ntory. So that tira£:ination and memory 
are but one thing, which fcr diven caoisidcralions hath divers names. 

Mtieh memory, or memory of many thinf^^, U called exprriftut. 
Af^in, imagination bcinc: only of thoc»c ihinc:* which have been for- 
merly perceived by scnK, either all at once, or by parts at several times; 
the former, whtdi b the iniafi:inin£: Uic whole object as it was presented 
to the sense, is simpU imaeiaition. as when one imaeiDCth a man, or 
Horse, which he halh seen before. Tlie other is compounded; as when, 
from ttie sight of a man at one time, and of a liorse at another, we oon* 
celv« in our mtnd a Centaur. So when a man eonrpoiindeth the image of 
liif own person with the image of the actions of another man, as when 
a man ima^rinea himadf a Hcrculet or an Alexander^ which happcneUi 
often to them that arc mnch taken with reading of romances, it is a oom- 
pound imagination, and properly but a fiction of the mind. There be 
abo other imagiiiatJons that rUe in men. thoi^h nvaking, from the great 
impreasion made in tense: as from gadng u]ion the snn, the impcrssion 
leaves an image of the mn before onr eyes a kmg limc after ; and frtjm 
hvmg long and vchcmmtty attcnt upon geometrical figiirrs, a man shall 
In the dark, tbotigli awake, have the Images of llnc<9 ard angles before 
hit eyes : wtrich kind of fancy luth no partknlar name, as being a ihfaig 
that doth not GOmmonly fall inta n>cn's discoorse. 

The imaginaticms of than tjiat sleep are tliooe wc call dfxwHS. 
Aad these aI*o. as all other imagination*, have been before, either to- 
tally or by parceU, in ihe fcnsc- And because in sense, the br^ and 
nerves, which are tine necessary organs of sense, are so benumbed in 
sleep, aa not easily to be nio%'ed t^ the action of exremal objects, therv 
can happen in sleep no imagination, and therefore no dream, but what 
proceeds from the agitation of the inward parts of nun's body: whidi 
inward parts, for the connexion they have with the brain, and other 
organs, when they be distempered, do keep the same in motion ; whereby 
tht iroaginaticcis then formerlT mnile. appear as if a man wrre waking ; 
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larin^ that the orf:3na of khm bdnR now benumbed, to as there is no 
new object, whidi can master uid obKurc ihcm whh a inorc vigorous 
imprcmon, a dream rdust needs be more ddr, ui ihU Mlcticc of sense, 
llian onr waking thoughts. And hmcc it comdh lo -pats, that it is a bard 
matier, and by many llioiighl Impossible, to rlisiingiJish exactly bctwe'en 
sense and dreaming. For my part, when I coniider that m dreams 1 
4o not often nor conManily think of the «ame pcniors. place*, objects, 
and actions, that I do waking; nor remember so long a train of coher- 
ent Uioughts, dreaming, as at other timea; and because v.-akin^ I often 
obscnc the absurdity of dreams, but never drcsm of the ab*urditiM 
of my waking tboushts; I am well satialicd, that being awake, I know I 
drr^am not. lhoug!i when T cJrvam T think my«;lf awake, 

CnAPTEB VI. 

OP THE IWTBVIOR EEJ^1VN3NC& OP VOLUNTAKV MOTIONS; CaUMONLV 

CAUMytitJL 1*X^1UN£; ANDTill^ SPEKCIlKS BY WUICU 

TUEY AXE EXPRESSHD 

TnEVE be In aolnuls two sorts of mofi'ons ^xrcriliar to ihetn : one 
called rila/; b^^m tn generation, and continne<l without interruption 
through their whole life ; such as are llie course of the b'^ntsit the f*^tf. 
the brcaihtHz* the con^ccl^on, nutriHon, excreh^nt &c., to which motions 
there needs no help of imagination: the olher is onimd/ motion^ other- 
wise called fo/ttfttary motiofi: as to go. to j/fflJt, to move any of our 
limbs, in stich manner as la lirst fancied in our mind». (That sense is 
motion in the organs and interior part* of man's body, caused by the 
action of the rhing* wr mv, hrar, ftc. : and that fancy ik but the relic* of 
the ssme motion, remaining after sense, has been already uid in the 
first and second chapters,) And tKCanse /««?' jpf^*^"^. luid the like 
voluntary motions, depend always upon a precedent lhouc;ht of whitkif, 
ifki^h wcy, and xthat; it is evidctit, that the imo^nation is the first in- 
ternal beginning of all voIuiitAry itiotion. And although anfltudied men 
do not conceive any motion »t all to be there, where the thing moved b 
invisible; or the space it is moved in is, fcr the »horlnei4 of >t. inteiu^ble : 
)-c( that doih not hlndcft but iliat such motions arc. lor let a tpvx be 
never 80 little, that whkh is moved over a greater Apace, wlicrcof tlist 
little one i» pan, mu»l fint be movetl over tliat. T1t«e small beginnings 
of motion, within the tody of man. before they appear in walkittg, ^k^U- 
ing, striking, and oilier visible actions, are commonly called exdea voi.tr, 

This endeavour^ when it is toward soraictbii^ which causes it, is 
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ttllcd Arnntx, or mi^^mt; the latter* bduf^ the gcfieral xiAmt; and the 
other cftentinKS rcAtraincil (o ugnify the desire of food, tiamely kun^er 
And tkirsL Anc! wlicn the endeavour i» fromward aonrcthiit^, ii b gen* 
erally called aywi&iox, The*e vonj*, opfttiu and avcrsu/n, w« have 
frosn lilt Ljitin«; and they boih of iheni signify the motloini one of ap- 
{»roaefifng, the other of retiring. 5o also do the Greek worcU for the 
iani«* whidi are henna and afhofwtL For nature it»etf doet often 
prtfis upon men 1ho£c Inithe, which afterwards, when they look for 
fomewhat beyond nature, the>' aiumble at. For ihc Schools fjtd in ntere 
appettlc to c^, or tnov-e, ^o actual motion at all : hut because Aome mo- 
ticn Ihey mutt acknowled^, tbe>- call it metaphorical motion: which ift 
but an ahatird speedi: for though words may be tailed nictapliorlcal ; 
bodies and motions tail not, 

Tliat nhidi mm dc?<iir, iht^y are alui »aid to love: and to hatr 
iho«e things for which they have aveniofi. So diat desire and love are 
ibe »ajne thing; save thai hy desire, we always signify the absence of 
the oh}ect; by love, moit commonly the pre«enee of Uie same. So a\so 
by aversion, wc signify the absctkcc; and by hate, the presence of the 
object. 

Of appetites and aversions, some arc bom willi men ; as appetite of 
food, appetite of excretion, and excmcnition, which may al*o and more 
properly be cafled aversionsj from somewhat they fod hi their tiodJes; 
and some other appetites, uAt many. Tne re*t, whidi are appeiites of 
particnlar th-ng«, proccetl from ejcperienee, and trial of their effects 
upon themselves or other men. For of thhi^ we know not at all« or 
believe not to be. we can Have no fttrther desiret tl^an to taste and try. 
But aversion we have for thin^, not only wbkh we know tiave hurl us, 
but aUo that wc do not knon,- whether Ihey will hurt ms, or not 

Tho«e thing* whkh we neither deaire, nor hale, we arc sakl to 
fonttmn; conti:wpt being nothing else but an immobility, or contu* 
maey of the hcan, in resisting the aettoo of certain things : and proceed- 
ing fnmi that the heart U already moved otherwise, by other more 
potent objects; or fnwn waul of experience of them. 

And becauKe the conatitnticn of a man's body is in continual mnta- 
ttOD. it IK imptH^ible that all the fxtttr thSngn kTitaiIi! always caiuir* m him 
the same appetites, and aversions ; mudi less can all men conecm, in the 
(Icnre of almost any one utii the same object. 

Bnt whaiioe\'er ts the object of any man's appetite or flesire, that ia 
it which he for his part calkth £0od: and the object of his hate and arcr- 
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(km, rt«7; ami of hu conltmpl, z'iU and inconsid^rabU. For Uicsc word* 
of KDO<l« «vii. And conlanptiblc, arc ever used with relalion lo the pcrsori 
that uACtJi them : there bcmg tiothin^ «liiiply and absolutely so: nor any 
coinnvon rule of good aiul c%'iL la be taken from ibe tiauirc of the oh- 
jeci* ihemaelves ; but from the person of t};e inAn, where there U no com-* 
monwmhh ; or, in a common wcahh, from the person that reprcsenleth it : 
or from an arbitrator or ju<!ffe» whom men disagreeing shall by consent 
%ei up, and make hi* sentence the nilc thereof. 

The Latin tongxie liafi two words, whose si^iTuAc&tionB approach to 
those of good and evil; but are not prceifely the same: and those are 
fuhhrum end /ur/A \\Ticrcof the former »iptific3 that which by some 
apparent si^i« promjAelh good; and the Ultcr, that which promiacth 
evil But in our Icuikul- ac have not so geiieril ii:uiks to cxpro* tliein 
by. Bui fur pulchmm we %ay in aunie tilings, fair; in otlierA, bfoutifitJ, 
or hand.tomf, or ^altant^ rir hottDumljJr, or rt^nriy, rir amiahte: anci fir 
turpi*, foul, deformed, ^Sfy> '*'^*'' r^^^eoux, and the like, a*: the Bubjcct 
shall i^uire: all which words, in their proper places, signify nothing 
d»e but the mi>n, or countenance, that promiMb good and evil. So 
thatof good there be three kinds; (rood in the promise, that t«^M/cAnfiii; 
good in cfTect, as the end desired, which is called iucttndum, Mighlftd; 
And good as the mcanB, which 19 called utile, proSlabie: and as many of 
^1 : for ei'il in pronuAc, is that they call turpe; evil in elTect, and end, ii 
tKoleslum, unpleasant, troublesome; and evil in the mcaiu, im^k^ am* 
profitable, hurtful. 

Aa, In sense, that which Ih really wnthin uk, is, a» T have said before, 
only motion, cnuved by the action of CKtcmal objects, hut in apparenec ; 
to the sight, light ^d colour; to the car^ sound; to the nostril, odour, 
4bG. : so. when tlie action of the same object iB continued from the eye«, 
cars, and other organs to the heart, the real el^ect there is nothing but 
motion, or endeavour; which oonvUletli in appetite, or aversicoi, to or 
from the object moving. But the appnrcnce, or sense of that motion, 
is that we cither call delight, or irouhle of tnind. 

This motion, wfilch is called appetite, and for the apparenee of it 
Mixkit and pleasure, seemeth to be a corroboration of vital motion, and 
a help thereunto: and therefore Mich thinsrs a» caused dclicht. were not 
improperly called jueunda, a juiando, from helping or fortifying: and 
the contrary, molejlQ, oSentive, from hindering, and troubling the m^* 
tion vital 

Pteasurt ihcrcfor«, or Might, is the appatence, or s<n*c of good; 
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oani motistctioH, or dispUasurc^ the apparency or *«ific of evJL 
rtinKcqiirntly all appetite, dcf^irc, and love, b accompirtif^ wUh some 
cle^light more or 1cm; sod all Ibured and avcnkm, w&tli inon! or kss di^ 
pleanm and offence. 

Of plcutms or deligtits, son» arUe from the sense of an object 
pnaest ; and those may be called fUasur^ of senst; Uie word scHsvolf 
at it » used by thotfc only that cond<inn them, havtni; no place till there 
tc law*. Of this kind arc all oreralioDA and exonerations of the body; 
as also all that i» plcaunt, in (he sights heanng, smcU, ttuU, or to^^K 
Others arbe from the expectation, tli^ procee<U from foresight of the 
end, or oonseiiucncc of ihinf^ ; whether tlmi^c ihinRn In the kctu^c please 
or dbptease. And these are flfosurrs of the mmd of him thai dmweth 
Hwse eooseqaenc««. and are gtnerally called jov. In the like manner, 
<lisp1eamres are son^e tn the senie, and called pain; oiher« In the ex- 
pectation of oon«e<^uenee«, and are caQed grief. 

These simple pa^Ums called cppciiU, dtsirr, hvf, ai*^jion, hoU^ 
joy, and £Ti€f, have their names for divers considerations diwrst&od. 
As firrt» when they one succeed another, they are dirersdy called from 
tJK opinion men have of the likelihood of altalning what they desire. 
Secondly, froni t!ie object luvol or liatetL TJiirdly, frtnti ilie ciiriaidem- 
tion of many of thetn together. Fminhly, fruni t)ie alteration ur tuaxv^ 
sign itself. 



LCXKE 



JtotiK LoCKt: was bom at Wrin^ton, Somcr^ctTdiUf, England, in 
1633. His 6rst edncaiioD wa£ at WestiTsnsicr School, London. From 
1651 to 1664 he W4i at Oxford. Three years later be became a member 
of the family of Lord Ashley, afterwards Earl of Shafie&buTy, and was 
led into polities. He reoeived several oBkes and became something of 
a leader of political thought. His Cril Gorentment was too liberal to 
suit Ktnj; Jamc^ and Locke was forced 10 live on The continent for five 
tears. In i6c)0 he pnbUshed l»s Essay on the Human Undcntancfing. 
The book mirks the beginning of dcwriptive psycboJogy. for, while iti 
ffvowcd purpose is *'to inquire into the oneinal, ccrUmty, and extent 
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"••'df human knowledge/' y^l il U icmally a descriptive anilyaif of knowW 

edge more than an exanrinntion of the px^iind of all knowledge. Be- 
sides this Analysis, however, Utcrc are two features of Loeke'a system 
that have had £T^t inflticncc. The first i^ that he declares all Imovrlcd^ 
to i30tne from exi>ericncc, i. c from sensation iuul subsequent rejec- 
tion. The RTCond U ihat he points ont ihat mtr sensations arc not the 
thmgs theniselve^, nor necessarily copies of the things, Irtit Out Uiey 
repreMnt powers or qtialiiice, and that we prcsuppoM the thtn^ aa a 
Mipf)Ort for a number of such qualities, the sensation:! from which are 
continuoJly recurring together in our mind. Hence Locke is ihc spirit 
of sensualiattc materialiinn on the cinr ^idc, and on the oiher from his 
doctrine ihat snbitance is merely something presupposed as the ground 
of sensations grew Berkele)-*s idealism. 
He died October a&, 1704. 
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07 ITKAS IN GCKCRAL AND THEIR OfflfCnVAL 

1, Jdta u the Object a/ Thinking. — Every man IWnK ennsrfouH 
10 himself that he thinks, and that which his mind is applied about 
whilst thinking, being the ideas that are there, it is past dotibt that men 
have in their mtnda scverat ideas, such a^ are those expressed by the 
words whitcncM, hardness, swcetoew, thinking, niotiori, man, elephant. 
Aimy, drunkenness, and olhen. It is in the first place then to be in- 
quired how he comes by them. I know h Is a received doctrine that 
mat have native ideas an<I original characters stamped upon their minds 
in thdr v«ry firw bemg. TT^s opinon I havt at lirgc examined ^ready : 
and I suppoM vrhat I hare said in the foregcin;; lx>ok will be much more 
easily adnutted when I have sltown whence the understanding may get 
all the ideas it has, and by wfiat ways and degrees thry tnay come inUi 
ihe mind ; for which T shall appeal to cvefy cne's own obwrvaiinn and 
ecperience, 

2. Aft Ideal Come from Sfnsation or Rc^^rtion. — Let us then sup* 
pose the mind to be, as we say. white paper, void of all diaraciers, with- 
out any ideas; how comes it to be fumi^ihcd? Whence comes it by that 
vaiE store which the busy and boundless fancy of man has painted on il 
with an almost endless variety? Whence has it all the materials of 
rofion and knowledge ? To thh T answer in one word, fium cxj)eTience ; 
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ID that all our knowlcd^ la founded, and from that it tiltiinatcly derives 
itKiC. Our enervation CTnplo>txl cither abotii extendi scii&ibk object), 
or about the imcroal operations of our minds. pcrccivt>d and reflects 
on by ourM^res, is th^t trhich supplies our URdcrstanduigB wiUi all the 
materials of thinking;. Thc;»c two are llie fcuntaiiu of knowled^ frotn 
wlKrce all the ideas wc have or can naturally Iiavc do spring, 

3- Tftr Objects of Sensaiiou out Source of /rf«f, — Flrs^ o«r 
t*n*rt, cnTTer^iTir abnrTi partiniUr sensible objccis, do con^'ey into ihe 
mint! several distinct percepikms of things, accorilfiRf; lo thos« various 
iniys wherein those objects do affecl tl)«m ; anil thus wt come by those 
ideas wc hare of yellow, white, heat, cold, foft, hard, bitter, sweet* and 
aU those which we call sensible <]ualities: which when I say the senMS 
convey into the mind* I mean, ihcy from external objects convey into t!K 
rolrnl wliat produces lliere lliose perceptions. Tlus great source of most 
of the ideas wr have, d^pmdin^ wholly upon our wenscs, and cWtreil 
by them lo Uie understand ingf, I call s^ksatiox, 

4. The O^fra^cns of Our Mmds, the other Source of th^m,^ 
Secondly, the other fountain, from wliidi experience furmihah the tm- 
derslandin^ with idea*, is the perception of the operations of otn' owa 
mind wilhin ns, ai it is eTnpIo>'eil ;Lboui tbe iilc^s it hai ^01 : witidi oper- 
atior<, when tlio soul comes to reflect on and consider, do furnish the 
understand in|; with another set of ideas, which could not be had frovn 
things without: and such are pereeptioci, thhikinf;. doubting:, beUevu^, 
naisoiiing, knowu^, willing, and all the different actings of ovir owa 
atinds; wliicli we bdnc conscious of, an<l obscrvinj; in ouf^vcSk do 
from these receive into otir understandmgfi as distinct ideas, as we 4I0 
from bodies affeaing oor senses. This source of ideas every nun has 
whoOy in himself: and ibou^ H be not ecnae, as having nothing to do 
with external objects, yet it is very like it. and might propcriy enough 
be called internal scsuc. But as I c&D the other Sensatsoiv so 1 call this 
Rkvlectu^w* the idras it affonb bemg sach only as the mird gets by 
reflecting on iis own operalinns within ilselT By reflecti<w tli«i, in the 
fblkvwing part of this discourse, I would be tmderstcod to mean that 
notice whidi the mind takes of its own operations, and the manner of 
thetn ; by r«aMHi .whereof there come to be idou of tlwse operations in 
ttie understand mjf. Tlie^e two. I say. viz.. cxiertial nialmal things, m 
the objects of sensation; and tlw operations of our own nunds within, 
at the ottjeets of reflection: are to me the only originals from vbcocc 
aU our idcM take their beginnings. The term operations here I lise in 
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A brge sense, a^ Gomprchmdin^ not barely t)i« actions of the mind 
abotit Its ideas, but some .^ort of p&^icns arising somctimcj from than, 
audi a^ ii llie sulbfoctioii or unc^nc^^ &ri»m^ from saiy ihoii^ht. 

5. ^li our fdtas are of tht^ one or iht other of th4S€.-^1he nndei^ 
ctanditig trctnfi to mc not to h;ivc xht Ica^t glimnwnng of any ideas 
which il cloth not receive from one of these two. External objects fur- 
nish the mind with the ideas of sensible qualities, which arc all those 
^ifFcrent pcrccpitons tbey produce In us; and the mind furnishes the 
uudCT^L^iiiling with JdeAS of its own opcTatioa^s. 

Tbe*e, whrr we have taken -a full *niTe>' of them, and their aevefal 
node!, combinations, and relations, we £hall find to contain all our whole 
Ftock cf ideas : and that we have nothinj; in our mlndii. which did not 
come in one of these two ways. Let any oae examine liis own thoughts, 
«nd thoroughly search into his understanding; and then let him tell tnc, 
wlictlicr all the original ideas !ic has there, are any uihcr tlian of the 
objects of his seniei, or of the operatioins of his mind, considered x% 
objects of his reflection ; and how great a nasa of knowledge soever lie 
imagines to t>c lod^l there, he will, upon taking a strict view, sec that 
he has not any idea in hi& mind, but what one of these two have tm- 
printed, though, perhaps, with infinite variety compounded and ailaf£c«l 
by iJie uniieritandini;, as wt sliall see hereafter. 

6. Ohsen'obU m Children. — ITc thai attentively considers the state 
of a child, al hiK fir^t cominc* into ttie world, will have little reason to 
thi:tk him stored with plenty ot ideas, diat are to be the matter of hi* 
future knowledge : it is 1>y degreics he comes to be fuminhed with them* 
And though the ideas of obvious and familiar <iualities imprml tlicm- 
sdve* l^forv the memory bc^uit In keeji a rrKJiter of Itmc ur firder, yet 
It is often so late t>efore sane imusuat qualities come in the way, that 
there are few men that cannot recollect the tjcghining of their acquain- 
tance with thftn ; and if it were worth while, oo doubt a child might be 
so ordered as to have but a very few, even of the ordinary ideas, till he 
were ffrown tip to a matL But all tliat are bont ifito the world being 
latrTQnnHed with h(Klir9& that prqiettully and divrrsely affect limn, ra* 
riety of ldea«. whether care be taken of 11 or not, are imprinted on the 
nunds of chiklren. Light and colour* are bmy at hand ex^er^'whcre, 
wtwn the c)^ is but open; sounds of ^omc tan^ble qualities fail not to 
aolidt their proper senses, and foKc an entrance to the mind ; but yet, 
I think, it will be granted caaily. that if a child were kept iii a place 
where he never saw any other but t^bck and white till lie wrrr a tnan^ 
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he would hav« no man ld«« of scarlet or grcm, Than lie thjit from hit 
childhood ncvtt Utt«d an oyiter or a pixie-appk hu of tho«c paitictiUr 
rdiihca. 

7, Men are differently fumishtd with these. acccrdiHg to the dif- 
frrenl ObjecLt they comrtrse teitK — Mm thru come to he fiimixhM 
wiib fewer or mof^ «tniplc ideis from wilhotit, according »s ihe objectt 
Ihcy cofliverM witli afford greats or less variety; and frorn the opera- 
booi ol thdr minds within, according^ as they more or le«s rcfi^ct on 
them. For though he that contemplates the opentions of \i\s nund, can- 
not but have plain and clear Jdeai of them ; yet unle5s lie tunu his 
thoaght» that way, and coiuidcm ihein attcntiTciy. he will no more 
have clear and distinct {dea« of all thr oprrailons of his mtnd, and all 
that may be observed therein, llian he will have all the partkrular ideas 
of any landscape, or of the pan^ anU motions of a dock, who wiU not 
ttim hia eyes to it, and with attention heed all the parts of it< llic pic- 
ture or dock may be so pbKred, that they may cocne In his way crtry 
day ; but >n he will liave but a confused idea of all the parts ihey are 
made up uf, till he applies hhnself with attention to consider them cadi 
in particular. 

& ideas of ReSeetiem hter, beecusc they need Attrntum. — And 
hence we see the reason why it is pretty late before most children c^ 
ideas of thr opt-ratiou* of ihcir a*-n miinb ; and siomc liavc not *uiy very 
dear or perfect Ideas of the greate&t part of iTiem all their Qves; be- 
cattfc, though thej' pcwc there continually, yet, like floating visions, ibcy 
make not deep impressions enoufsh to leave m their mind dear, distinct, 
lasting ideas, till ihc nndcrstanding mms inward npon itsdf, reflects on 
ks own operations, and makea them the objects of its own oontcmpla- 
tion. Childmi when tbcy come first into it, arc ntrrooodcd with a world 
of new things, which, by a conslanr aolidtaikin of thejr senses, draw the 
mind conctanily to them, forward to take notice of new, and apt to be 
delighted with the \'artcty of changing; objects. Thus the first year* 
ar« usually onpioycd and diverted in looking abroad. Men's busnicai 
in thon is to acquaint thcmsdvei with what b to be fonnd without ; and 
•o growing up in a conziant altcntion to outward setHalioa. SGl<k)m make 
any oonsiilerahlc rrllectkin on what passes within them till they come 
10 be of riper years, and some scarce e\-er at all- 

9, The S^uS 6/j^'iu W A«v Jdeas wh^ it begiru to ftreeit-e^^To 
ask at wliat time a man has first any ideas, is to ask when he begins to 
perceive; liaving ideas, aod perception, being die same diilng. I know 
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il u; an cpinion, that t]ic nan} atway« thinks, and that il ha« the actual 
perception of idcae in itsch' constantly, as long as il exists, and that Ac- 
tual ihmking \s ox inf^cparablc from the soul &a adval c^ctcn^on b from 
the bocly : whidi, if true, to inquire after llic beginning of a man's tdeaa, 
Is the same as to inquire after the beginning of his soul: for by thi» 
account. «oul and in ideas, as body and its exten^on, wilt begin to exi»t 
both at the saire lime. 



IDEAS AND THINGS 



7. Idi^ trt lh£ lUn4, QuaXitics in Bodies. — To diwo^xr the n&tnrc 
cf our ifleas llw bellcr, and 10 diacoursi; of them inldUgtnily, It will Uc 
c<^nvent(^ to diMingnish ihem as tliey are ideas or iHiicq>tion» in cur 
minds, and as chey are modifications of matter in the bodies that e&use 
such perceptions in cs, that so we may not think (as perhaps usually i% 
done) that they are exactly the imaj;;cs and resemblances of something 
inherent in the subject ; most of those of scns&tion bcin^ in the mind no 
mare Uie tikencsi of KHiiPthing' existing without us. dian tht names that 
stand for ihem are the likenej« of our i^lrAJt, which yet upon hearing 
they arc apt to excite in us. 

& Whatsoever the mind perceives in itself, or is the immediaie 
object of perception, thouj^ht, or nnderstandini^, that I call idea ; and the 
power to produce any idea in our mind* I call quality of tlie subject 
wberem that power i»- Tiiti* a snowlwll luring the jxiwcr to produce 
In us the ideas of white, cold, and round, t!ie power to produce these 
idens in us, as tliey are tn the snowball, I call (iu;ilitiei ; and aii they are 
sensations or perceptions in our undcn^tandin^t, ] call them ideas; 
ivhicli ideas, if I speak of sometimes as in li:c tilings themselves, T would 
be tindentood to mean those qualities in the objocU vthich produce tJiem 
in us. 

9, Primary Qualitttr — Qualities thus considered In bodies are, 
first, such as are ntterly inseparable from the body, in what state »oever 
it be; inch as in all the alieration* and changes it suffers, all the force 
can be uwd upon h. It consranily ke«pS! and such as sen*e constantly 
findu in every pArtiele cf matter whidi has bnlk enoitgh to be perceivin] 
and the mind iin<b inseparable from every particle of matter, though 
less than to nuke itsidf singly be perceived hy our senses, v. g.. taVj? a 
grain of wheat, divide it into tno parts, cadi part has still solidity, ex- 
toiskxu figure, and mobility; divkk it again, ami it rt!tains still the 



Tub beginning of uodbrn phiijOSDphy 



same quaUiEo : tnd so divide it oa til) tlte parts become infcntibk. ihsy 
niu&t retain &till each of tlicm all tltoic quAli1i». For <iivb*Oin (wbkh 
is all Hut a mill or pcstic, or aiiy oihrr h(x\y\ doe& upoa another, ia re- 
ducing it to insensible parts) can ne\'CT take away either solidity, exten- 
tUm, figure^ or mobility from any body, but only makc« (wo or more 
dictinet separate maSMS of matter, of that which was but one before; 
all which distinct masses, reckoned as $o many <li3tinct bodks. after di- 
vbioiit makea a certain number. These 1 call onginal or primary quali- 
ties of body, which I l!ii:)k we may observe to produce sL'nple ideas In 
vs, viL, solidity, exfensJon, fipure, motion or mf, and number, 

la SiConJary Quciities. — Secondly, (uch quaTiUes wtiich in Itntli 
are nothing in the objects themselves, but pomh to produce rarious sen- 
satioBS in us by their primary <^ualttie&, u c by the bulk. 6^re, texture, 
and ftiotion of their inaen^ble parta, as colours, sounds, lastes, etc., these 
I call seoondary qualitiesL To theK mi^ht be added a third aort* which 
arc allowed to be barely powers though they are as much real qualities 
in the subject, as those which T, to comply wIUi the common way of 
ipeikmg, call qualities, but for distinction, sccondar)- qualities. For the 
power in fire to produce a new colour or consistenc}- in wax or clay, 
by its primary qualities, is as much a quality u Urc as the power it has 
to produce in mc a new idea or sensation of warmtli or burning, whkh 
I felt not befoTCp by the aamc priniaiy <]ualhica, vis., the tjulk, texture, 
and motion of Its insenstble pans, 

1 1. Hov* primary QuaSilirs frodvcf their /dmr.— The next thing 
to be considered is, how bodies produce ideas in us; and that b mani- 
festly by unpuUc, the only way which we can conceive bodies to op- 
erate m. 

12. If then externa] objects be not uxuted to our minds when thty 
prodikce ideas ilierein, and yei we perceive these ortghial qualities in 
such of them as singly fall under our scnvcK, it \% evident that some 
nMion must be tl^ence continued by our nerves or animal spirhs, by 
sooie parts of our bodies to the bfain. or the scat of sensation, there 
to produce In our minds the partkalar ideas we have of them. And 
stxKc the extension, fi^ic. number, and motion of bodies ofan obscrv 
Mc bigness, may be perceivetl at a distance by the si^bl, k is evident 
■ocne singly biperceptiUe bodtcs must come from them to the «ya. 
«mI Ihertfby convey to the brain Kxnc moiioit, whidi produces thaso id«i 
which we have of them in ns. 

I}. How secondary. — After the same manner tlat ilie ideas of 
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these oripnaJ qual)ii«« arc produced in us, wc mfty conceive th^t the 
ideas of flccoii<lftr>' qualities urc also produced, vlt.. by tJic operations 
of iavnsiblc particles on our senses. Fcr il bein^ manifest that tlierc 
are bodiea aiid goocl Aore of bodieit, each whervof arc »o nnall, that we 
cannot by any of our »cnecs dificovcr cither ihcir bolk, ligarc, of motion^ 
as is evident in tlie particles of the nir tinil water, nnd others extremely 
sinaflcr than those, perhaps ai much smaller tJian the particles of air 
and water, as the particles of air and water arc 5rna]kr than peas or 
hail-Mones: let ut, suppose at present, that the dllTerenl motions and 
l^gureSr bulk and ni:init)eT, of nich paTticlcs, affecting the ficvcrsi organs 
of our senses, produce in us tho»e different sensations which we have 
from the colours and smells of bodies; v. g., that a violet, by the im- 
pulse of insensible particles of matter of peculiar ^snrt and bulks. 
and in different desr^cs and modUicationA of their motions, causes the 
idea of the Muc colour and sweet scent of that flower to be produced 
in our minds ; it bring no more impow^le to conceive tliai Gorl should 
ann^x sucti ideas to such motions, with which they have no similitude, 
ihan tiiat he should annex the idea of pain to the motion of a piece of 
steel dividing our flesh, with which that idea hath no resemblance. 

14. ^Ml&c I have said oonccmtne colours and smells may be un- 
derstood alM> of taslE.- and sounds, and other tl^c ID^e sensible Qualities; 
which, whatever reality we by mistake attribultf to them, are in truth 
nothhigf in the objects Themselves, but powers to produce various sensa- 
tions in us, and depend on those primary qualities, viz,, bulk, ^gure, 
texture, and motion of parts, as t have said. 

15. Idccs of primcry Quoiilics arc Rcsctnblcnces: ef secondary, 
iwj. — From whence 1 ihiiik U easy 10 draw this observation, that the 
idea> af in4mary <|t]atitieK of bodie^t are rcsrmblancei tjf them, and llicir 
patterns do really exist in the bodlefi themselves ; but the ideas produced 
in us by these secondar)- <]ualiticK h.ivc no resemblance of them at nlL 
Ttietc is nothing like otsr idcaa exi&tinc in the bodies themselves. They 
are in the bodies wc denominate from them, only a power to produce 
tJiosc sensations in tis: and wtiat is stwtTi, blue, or warm m idea, U but 
th« certain bulk, figure, and motion of the insensible prts in the bodies 
themselves, which we call so. 

16. Flame is denonimated hot and light; snow, white and cold; 
tnd manna, while and »ivcct, from the ideas they produce in us; which 
<}ialitics are commonly tlioiis^lii to be the same m th(»c bodies that 
those ideas arc bi us, the one the perfect resemblance of the other, as 
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drj are in a iiiirmr; aiul it wDttId by in06t men be jiu^nl very cx;r2va* 
gam. if one s]x»ild »ay olhcnvi^. Ard yet be tlmi u-ill cottsider tliat 
the same ftre ifaal at one diiUnce produees in u« tbc iensatioa of wtmith, 
doc« at 2 nearer approach produoc in us the far different senfianon of 
pain, ou|:lit 10 becbink him»clt what reason he has to mv that this idea 
01 wamilh, whtrfi wa* produced in Win bj- tltcftrc, is actually tn the Gre: 
and HU Idea of pain, wbich tbc aumt^ fint pnidueed in him the same way, 
is not in the fire. Why are whiteness and coldness in ^novr, and pain 
not, when it prodtioct tbc one and the other idea in lu ; and can do nei* 
tber but by the btilk, 6(^re, number, and motion of \\s solid parts ? 

17. The particular bulk, rumber, figure, and motion of the parts 
of fire or mow arc really in Uiem, whether any one 3 sctiscs perceive 
tbrm or ncit, :utd theTrfurp Eliey nay be called real qualilie^, because 
they really exist in those horlirs; bm Kgbt, heat, whiteness, or coldness, 
are no more really in than than sicknevf or pain is in manna. Take 
away the scoaation of thent ; let not the e>c see light or ootour«r nor the 
eara hear rounds; let ihc palate not taste, nor tlic no:ic smell; and al) 
cotoors, ta^ICK odours, and sounds, as they arc such particular ideas, 
vanish and cea^, antl arc reduced to tlicir cauMa, i. e.^ bulk, llgure, and 
nM>tioR of |)arti, 

id. A ptece of nianna of a sensible bulk Is able to produce in us 
the idea of a round or »|uare figure; and by lidng removed from one 
place to another, the idea of motkin. Tbia idea of motion represents it 
as it really is in the manna movin);; a circle or square are the same. 
vhct!)cr in idea or exigence, in the mind or in the tiianna; and this 
both motion anil li^re are really in the roamta, wlietlier we tale notice 
of them or no; ihi* r%Trjtod>- is rcaily to agree ta Resides, manna by 
the bulk, figure, texttire, and motion of its parts, lias a power to produce 
the aeneatioofl of sickness, and sometimes of acnle pains or griping) in 
us. That thcfc ideas of sickness and pain are not in the manna* but effects 
of ils operations on us, and are nowhere when we feci tlictn not, this 
abo every one readily agrees lo. Anti yet men arc harxUy to be brDugbt 
to ihink that MrrrrnrA^ and whiteness are not really in manna, which are 
bait the effects of the operations of manna, by tlw motion, size, and figure 
of iu panides on the c>^es and palate; as the pain and sickness cau^ 
by manna are confessedly nothini;: but tbc effects of its operations on 
the stomach and guts by the sire. mo4ioo, and figure of its insemib£c 
parts, (for by nothbg cbc can a body operate, as has been proved) ; 
as if h oviild not operate on the eyes and palate, and thereby produce In 
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tilt mmd particular diiLtinct ideas, which in >t«clf il his not, as well ai 
wc allow it ctn op^mtc on the? z^ilji antl stomach, and thereby produce 
dtsiinct idem, which in iud: it lu« not. Thcfic ideas bcjn^ all i-'iTeeU 
of the operations of manna on several parts of our bo<]ies, by ihe size^ 
figure, nutrber. and nx5lion of it* part* ; wliy those iwoduced hy tlie eye* 
anfl palate should rather be thought to be really in ihc inaniia, than tliose 
produced by the s^tomach nr<l j^ils; or why the pain and ncknc«« ideas 
that are the effect cf manna. &1ioulcI be thota^t to be nowhere when tlicy 
arc not felt: and yxi the aweetncifi ajiil whitcncAs, elTcct:( «>f the same 
manra on other pans of the body, by ways equally &s unloiown, aliould 
he thought to exist in the manna, when tliey arc not seen or talced, 
would need Bome rc&Eon to explain. 

ig, !dcci of frimary Qw^ttUs ar^ Resemblances: of secondary, 
nci. — LpCt us confiider the red and white colours in porphyry: hinder 
light from strikin}; on tt, and \xs colours %'an]&U, it no lon^r produces 
any such Ideas in uf; upon tfic return of liglil it proffnces these appear- 
ancet on m a^iain. Can any one thmk any real utiL*ratton^ :irc made 
in the porphyry by the presence or abfence of light, and that thote ideas 
ol whitesMM or redness are really in porphyry in the lif:ht, when it is 
plain it has no colour in the dark? It ha5. indeed, such a configuration 
of particles, both nicht and <Uy. a> arc apt, by the ray* of light rebound- 
ing frotij some pans of thai hard slone, to produce In us iJic idea of 
redneu, and from oihtr* tlie idea of whitereM ■ but whitene« or Tcdne*t 
are not in it at any cimc, but such a texture that hath ihe power to pro- 
duce nich a sensation in ui^ 

20, Pound an almond, and the clear white colour will be al- 
tered into a dirty one, and the sweet taste into an oily one. What real 
ahei^iion can live beating of the pcftle make in ^ny body, but an altera- 
tion of Ihc texture of it? 

21. Ideas being thus disttnguiihed and underwood, we may be 
able to ipve an account hew the same water, at the same lime, may pro- 
dtiec the idea of cold by one hand and of heat b>- the other; whereas 
tt is impossible that the same water, if those ideas were real!) in 1% 
slionld at the uinie time be bolli boi aitd cold : fur if we unajfiiie warmth, 
aa it is in our band*, lo be nothing lint a certain «ort and degree of mo- 
lion in l!ie minute particles of our nerve* or aninial spirits, wc may un- 
dcrdand how it is pot^cible that the same water may, at the same time, 
produce Ihe sensations of lieat in one hand and cold in the other; which 
ye* figure never does, that never producing the Idea of a sqajsre by one 
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hand which hu (voduced ihe idea of a globe b>' another But if the 
£cn&&tXMi of heal ajid cold be nothing but the incroa^c or dn^ttnuttoei 
of die motion of the minuU parU oi our bodies, caused by the corput- 
dca of any other body, it la cMy to be understootl, that if that motion 
be greater in one liaiid than in the other, if a body be applied to ihe two 
hands, which ha^ in its. minute panicle* a greater motion than in thOftC 
of one of the hands, and a less than in those of the other, it will tncre^M 
the motion of Uic one hand and kMcn it in the other, and £0 c&um the 
<lilTcrail Knuitioni of heat and cold tint depend lltcreon. 

Z2, T lia^x: in what ju^ gom hrforc been engaged in phyntcat in- 
quines a tittle further than perhaps ! intended; but it being necessary 
to naako the nature of sensation a Utile understood, and to mak« ih« 
dtflference between the qnalitics in bodies, and the ideas produced by 
them in the mindt to be distinctly concciv^. without which it were im- 
pois^^ible to dijKOursc intclli^entty of them, I hope I bhall be pardoned 
this tittle excursion into natural philowphy. It being necruary tn our 
present inquiry to di«tingutKh the primary and rral qua1itie<; of bodies 
which are ahvays in ihem, (vli.. soiid-t), exteo^on, figure* number, and 
motion, or rest, and arc aomctiircs perceived by as, vit., when Ihe bodi>e£ 
they are in arc bie cnoufi^ sinf^ly to be tliaccnicd,) from thoK Kcondary 
utd tinputrtl <{UAlit!c& wliicli are but the powers of several coinbtiiAtiOiia 
of thnst primary unci, vrhtm ihey operate without twinj^ cK«incily db* 
cemed : wliercby we may aho come to know what ideas are, and what 
are not, resemblanoes of icmetbing realty existing in the bodies we de- 
nominate from ihem- 

2^ THrt€ Sorts of Qualities in BcJits, — The qualities, then, that 
arc in bodicsp rightly considered, are of three sortA. 

Pint, the bulk, Sgure, number, s:tuattun, luid moikin or rest of 
Ihcir solid pans; those are in them, whether we perceive them or not; 
and when they arc of that siie that wc can dKco%'er ihem, we have by 
these an idea of the thing as it is in ttaelf, as is plain in artiftcial thingi. 
Tksc I call the primary' <)ualjtiesv 

Secondly, tiK power that is in any body, by rcanon of its in»cn5tblc 
primary qualities, to operate after a peculiar manner on any of our 
senses, and lliert^ produce an us the dafTerent ideas of several colours, 
sonnds, smeJU. tatter, etc, Thete are usually ntled censible qualitiea.i 

Thirdly, tlie poncr that is in an) body, by reaton of Uie panEeuUr 
coiistitatkMi of its primary qttalities, to make such a change in the bulk, 
figort^ texture* and motioQ of anoUker body, as to make it operate oa 
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our senses diffefemly from wbai it <i\d before. Thus the sun has % 
power to make wax while, and fire to moltc lca<i fluid, 'llieie arc usu- 
ally called powers. 

Tlie first of these, as has bom saM, I tliink may be property called 
real, original, or primary qualities, hw::;iti*c Ihey arc tn the thing* them- 
selves whether tijey are perceived or not ; aiid upon their diSereat mod- 
ifications it \s that tlie ftecondar>^ qualities depend. 

The other two arc only powers lo act differently upon other things, 
which powci^ result from tlic dIfTcrcnt inodificatiLina of tliocte primary' 
qualities. 

34. The UrsiOTf J^ffSt'mbfanccs; thcsicond tk^Hgkt ResrmManccj, 
but art fioi; the third nexthtr arf, nor are thought to. — But though tho 
two latter sort* of c[ua]iti» arc power* barely, an<l nothinfi; but powers, 
relating to several other bodies, and rcsuUingr from tlie ditfcrcnt modifi- 
cations of the origina) qualities, yet they arc generally otherwise thought 
of: for Che seoond sort, vit,, ihe i^^wpts to pitxlnce several idea* in us 
by otir senses, are looked upon a« real qualities in the things tha« alTect- 
ing u%: but the tliird sort are called and esteemed barely powers: e. g„ 
the idea of heat or lirfit, which wc receive by our eyes or touch from 
the mn. arc commonly thought real qualities existing In the aun, aiid 
scn^dlung more iliaii mere powers m lU Bui when we consider tlic &un 
in refrrmce tn wax, which it mdt» or blanebex, we look on the whito 
Dcss and toftncst produced in the wax, not as qualities in the tun, but 
effect! produced b>' powers in it; whereas, if rightly considered, tliese 
<^ualJties of lig^t and warmth, which are perceptions in me when [ am 
warmed or cnl]gbtcnc<] by the sun, are no otherwise in the sun, than 
llie cliangea made in ibc wax, when it h hlanclied or melted, are in the 
Mm. TTiry arr all of Ihrtr rtjually power* in the- sun, iltrpending tm ill 
primar}' qualities; wiicreby il is able, in tlie one case, solo alier the bulk, 
figure, texture, or motion of some of the irftcntiblc parts of my eyes 
or han<b, as thereby to produce in me the i<lea of Itghl or heal ; and in 
tile other, it is able to to Biter the bulk, figure, texture, or motion of 
tlie insensible parts of lite w-^x. as to make ibem fd to produce io me Uie 
dutincC idPA% of whitr and fTuid. 

25. The reason why the one are ordinarily taken for real qualities, 
and the other only for bare powers, seemi; to be, because lite ideas 
we have of distinct colours, sounds, etc., contoinini;: noUiing at all in 
them of bulk, figure, or molion, we are not apt to think them the effects 
of these priiiian' qualities, whtdi appear uo4, U> our »efUM-M, to operate 
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id thdr procJucttOD, and \vitb whfch they hive not anj apparent «on- 
gruity or conc^ivftUc connexx»L Hence it is UtU ivc arc so forward to 
inuginc thftt tboAc ideas art llit rcKn>blaiicc» of something really ex- 
jstiitg in the objects thcTn»cIvY3( : stnoe Knution iliscovcr* nothing of 
bolk- fignre, or motion of parts in iheir produdion ; nor can mum shgw 
Kw bodies, by ih^ir bulk, figure, and motion, itould prodnce in the 
mind Uic ideas of bitie or yellow*.-, ete. But in Ihc other case, in the oper- 
Alton- of bodie«, changing the qualities one of onotlier, we plainly dis- 
COTTT that the iiiulity ])ro<tiiced lulh commonly no rocmblance with 
anyihing In liie thing producing it l wherefore we Icxik on it is a ban? 
effect of power. For thouKh receiiring the idea of htal or fig^it frati 
the nin, wc are apt to think it is a perception and resemblance of «tich 
a quaiity m the »im : \-et when we see wax, or a fair face, receive changes 
of coloor from the sun, wc cannot imagine that to be the reception or 
rcsembtance of anything in the »ut), becaiue we tind not those different 
cobari in the am \ifie\f. For our senses being able to obserre a likenc&s 
or milikeneM of Mnuible qualities in two differmt exiemal objects, we 
lorwardly enough conchide the production of any sensible qtiaJcty in any 
ibjcct to be an effect of bare power, and noc the communicatBon of any 
quality, whkh was really m tlK efficient, when wc 601I no SDch semi>1c 
qtialily in the thing tilftt produced it: but our xabts not Iving alile to 
discover any unlBcetKSS between tlie itlea produced In us, and iHe qual- 
ity of th« objfCt |iroducing it, we are apt to imagine that our ideas 

resemblance of something in the object^ and not the effects of 
'cvrtain powen placed in the mcdiftcaiion of their primary qtialtties. with 
wiiich primary qualities the ideas prodtjced in us have ivo rrM.-nibUnce. 

26. Seanutary Qmtities twofM: ^rst, immfdiaifiy f^CfivchU: 

*ndly, furdiately p^cfivoMt. — To concltiic. beside those beforcnncri- 
primary qualities in bodies, viz., balk, ligure, texture, number, 

motion of their solid parts, all the rest whereby- we take notice of 

mmI distniguUI) them one from another, arc nothing elw but aev- 

ml poiiYm in them clqimrltng f3*i ilin*< primary qualitirs, whereby they 

are fkted, either by immedtaldy operating on our boditSr 1^ prodtK« 

several different idc«s in us. or else, by operating on other bodttf. so to 

change ihefr primary qualities a« to render them capable of producing 

nUas in tu different from what they did before. The former of these, 

1 think, may be c^led sccoadary qnalitks, imnKdiatcly perceivable : the 

latter, soociuJary qualities, medutely percdvable, 

Tt. a 



U4 



IBB BBODOfflNO OF UODEUt PBILOSOPBY 



SUBSTANCE 



OP OUR COUFXSX IPEAS OF StHlSTANCES 

t. tdtas of Subitanus, hotv mc4f. — Tht mind beuig, a£ I have 
dcclarcii, furnished witU a grcai number of the ample id«» conveyed 
\ii by the »cn»c», m Ihcy arc found in exterior thinj^, or hy reflection o« 
ii( own opeTatioiii, lAkes natW al&o that a certain numbtr of these 
simple iHca* go contianlly idgether ; u-hidi liring pre5«*Tie<l lo Itelong to 
one thing, and wordft being stiiterS to common appTrhon«ion« and mad« 
Ufw of for quick <1i5p3tcb, arc caJ!^, to uiiite<l in one subject, by one 
nanK ; which, by inadvertency, we ure apt afterward to talk cf and con- 
sider Tis one iiimptc iijca, which indeed ift 2 complication of many ideas 
together ; because. e« I liave taid, not imagining hew ihe»e »imp1e ideas 
can siib«)tsl by theniselvcs. we accustcin oiiTwlves to suppose »ome Mih* 
Mratum itrhcrcin they do sub^istr and from which they do result; whidi 
thcfefcre we call substance, 

3. Q%$r Idta of Substance in gencral.^So that if any one wilt 
examine himself coticcmbig his notion of pure fiubMance in general, 
he will 5nd he bas no other idea of it at all. but only a ^nppOKition of he 
knows not what support of such qualities which are capable of produc- 
ing sample ideas in uk; which fjuatitie-s are commonly called accidents. 
If any one should be asked, what is the subjca wherein colour or weig^ht 
inheres, he would have ncthint; to say, but the solid extended part» ; and 
if he ytcrc danandcd what is it that solidity and extension adhere in, 
he would not be in a much better case than the InHian before mentioned, 
wtic»» saying that the world wa^ supported by a great elcfJiaiil. was asked 
what the clrphant rentetl *mi; to whidi his answer wai — a great tonoi*e> 
Bui t>eiog again pressed 10 k-now what ^vc support to the broad-backed 
tortoise^ replied— sometliing. he knew not what. And thui here, as in 
an other cases where wq um words without having clear and distinct 
idea4« we talk like children : who bchin: <]ucstioncd what such a thini: is, 
which tltcy kiraw not, readily Sl^c this aatisiactory answer, that it is 
sometliirf;: whidi hi truth sij^mfici no more- when si> u^nl ritbrr liy 
chiMrcn or men, but that they know not what ; and that die thing they 
pretend to know and talk of, is what tbe>' hav« no distinct idea of at 
all. and so arc perfectly ignorant of tt and in the dark. The idea then 
wc have, to which we give the general name mbatancc, being nothing 
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but the rappoMd but tnlmovD support of Uvmc quilitiM we imd cxiA- 
iniE. witich yvt imaB:iDc cannot »iib:iiftt, "^mt re sttbataate/' without 
ftoinethinfc to »ipport tliaii, wc call llut support subjtaMtia; whicK ac- 
cnrding to ihc Inic iinpon of tlic word, is in plain I^n^lish, sunding no* 
der or upholding. 

3- Of ik^ Sorts of Substances- — An obscure and relative idea of 
ubftance in f^cncral bdnf? thus made, we come to have the ideas of par- 
ticnlar sorts of sub«taiKcs. by collcciing tiich combinations of simple 
ideas as are, hy cxpencDce and observ'ation of men's senses, lakcn notice 
of to cxhi to^lvcr, and arc thrrrfotr nup[>n»c<1 to dovr ffom the pur- 
tlrular tnlcriia] conMJiution. or unknown csst^ncc of that sub^ance. 
Thus we come to have the ideas of a man, bone. f:oJd. water, ctc^ of 
ikh £iib«ianccs, whether any one has any other clear idea, further 

of simple ideas coexistent tocher, J appeal to every oik's own 
expericDce. It is the ordinary qualities ob»er\-abk in iron, or a diamond, 
pat together, that inakc the true complex idea of thoK substances, whkh 
a smith or jeweller commonly knows better than a philosopher: who^ 
whatever subatai^lial form he may talk of, has no other idea of those sub- 
stances, than what is framed by a collection of those simple ideas which 
are to be found in than : only we mtist fake notice, tliat our complex 
ideas of substances, besides all those nimple ideas they are made up of, 
hare always the confitsed kka of something lo nhich iliey belong and 
in whi^ they subsist. And therefore whrn we tpeak of any sort of sab- 
stance, we say it is a thing having such or such <iual)ties; as t>ody is a 
thinR that >s extended, f^red, and capable of n^ion: spirit, a thtn^ 
capable of thinkn^ ; and so hardncns, friability, and power to draw iroc» 
WG say, arc qualities to be found in a loadstone. These, and the like 
fashions of speakinf:. intimate that the substance is supposed alwa>-s 
somcthiog besides the extcnxk^, ftgurr, wlidity, motion, thinking, or 
otlm' observable ideas, ihmigh we know not whul ii i^ 

4» No clear idea of Substance in smeroL — Hence, wlien we laDc 
or think of any particular sort of corporeal substances, as horse, sionCr 

though the idea we have of ettlier of them be but the complication 
coQcctton of those several simple idtfts of sensible qualities, wh ich wc 
used 10 Snd united m tlie iliing called horse or stone : )ei, because we 
cannot conceive how they should subotict alone, nor one in another, we 
suppoae ihem existing in and supported by some common subject ; which 
support we denote by the name substance, though it be certab we have 
no ciear or distinct idea of that ihini; w^ suppose a support. 
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5. As clear an Idea of Spirit as Body. — The same thing happens 
concerning the operations of the mind^ viz., thinking, reasoning, fearing, 
etc., which we concluding not to subsist of themselves, nor apprehend- 
ing how they can belong to body, or be produced by it, we are apt to 
think these the actions of some other substance, which we call spirit; 
whereby yet it is evident that, having no other idea or notion of matter, 
but something wherein those many sensible qualities which affect our 
senses do subsist ; by supposing a substance wherein thinking, knowing, 
doubting, and a power of moving, etc-, do subsist, we have as clear a 
notion of its substance of spirit, as we have of body : the one being sup- 
posed to be (without knowing what it is) the substratum to those simple 
id^as we have from without ; and the other supposed (with a like igno- 
rance of what it is) to be the substratum to those operations we experi- 
ment in ourselves within. It is plain then, that the idea of corporeal 
substance in matter is as remote from our conceptions and apprehen- 
sions, as that of spiritual substance or spirit ; and therefore, from our 
not having any notion of the substance of spirit, we can no more con- 
clude its non-existence, than we can, for the same reason, deny the ex- 
istence of body; it being as rational to affirm there is no body, l>ecause 
we have no clear and distinct idea of the substance of matter, as to say 
there is no spirit, because we have no dear and distinct idea of the sub- 
stance of a spirit 
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From the Christianization of Europe in the early Middle Ages 
to the end of the Thirty Years' War in 1648, the most important sub- 
jects for thought were religious. The great minds of Europe mostly 
spent their efforts on this field. With the discovery of America tn 1492 
came the first great break in the old order of things. The beginning of 
modem natural science was made by Copernicus^ Galileo, Kepler, and 
Bacon, and from the middle of the seventeenth century, the growth of 
the natural sciences has been so rapid that they now constitute by far the 
greater part of that legacy from generation to generatibn which we call 
the world's knowledge. 

Before looking at the work itself of the scientists of the seventeenth 
century, it will give us a better bird's-eye view of the development of 
tne subject to run over the chief advances of the period. 

The ideas of Galileo, Kepler and Bacon, whose work made mem- 
orable the first of the seventeenth century, have already been noted in 
a previous volume. 

Harvey in 1619 founded physiolc^y by demonstrating the circula- 
tion of the blood. Soon afterwards (in 1622) Asellius discovered the 
lacteal circulation, and in 1649 Olaiis Riidbeck of Sweden found that 
these lacteals or l^-mphalics furnished the thoracic duct, and thus the 
heart, with the material for new blood- In 1690 Van Leeuwenhoeck 
strengthened Harvey's theory by discovering the capillary circulation 
of the blood from the arteries to the veins. 

In physics, the advances were many and great. Torricelli in- 
vented tjie barometer (1644) and Pascal (1656) by showing that the 
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mcftairy rUei to dlffcrenl heights ai differem alittud^ above the earth, 
proved that it is ihc weight of ilic air which caa^s the rise of the mcr- 
cvr^. Gucfickc in 1650 invented the air pnmp and in 1672 the iir»t 
dcctncal machine. Ncwlon prcn-ctl iliccom^iounc] nature of light in 
j6fj6~ji. Roemcf iti j6y6 estimated its velocity by noting the diffefencc 
in the apparent lim* of the eclipttfs of JupiWr'fi moonR, depending upon 
whether the earth ta npon the side of its orbit nearest or farthest from 
Jupiter. The ^n^tcst variation observed was 16 minutes and 36 sec- 
onds, or 996 seconds, and the diajneler of the carlli's orbit w-^ thought 
to be atwul 190,000,000 ini1e^ Light would then travel about itp/000 
miles !n a second. HnyKhens took up the question of the nature m( li|fhr 
and in 1678 developed his wave theory and his conception of cthef aa 
the mediuin throuf^h whtch Ut;ht moves^ In 16S2 Newton vrorkcd out 
hia law of {gravitation and showed that weight ia the result of an attrac- 
tive force between mauca of matter, that acti throtighout all tlic im* 
mcRsliy of the solar system. 

A firtt foundation was laid in biology. MalpMgi makinf? u«e of the 
microscope discovered the capillaries between the ends of the arteries 
and the veins, the air-cells in the lunffs, tJ^e color cells beneath the outer 
layer of the skin, and along with Grew in 1670 began modem botany by 
polntine out ihc cell-systcni in plant* and that (!t>wer4 differ in sex anal- 
ogously with animals. In 1677 LeeuwL-nlioeck discovered the aninialcu- 
lae in water, thuit operilng up a vast world of micrOAcopte life hitherto 
undreamed of, in 1690 the actual capillary circulation, and made many 
important investigations on insect -anatomy. 

In cheniiatr>', which began to break away from alchemy, Boyle dii- 
oovcred ttiat e^ues are compressed practically in proportion to the prcA- 
sure upon t)ian (about 1665). Mayow in 1674 deiuonsl rated that there 
is some component in the air necessary for breathing and combuittion, 
but his discover}' bad to be remade a hundred yean later. 

Tfaiit the seventeenth century saw the work of the world's greiiest 
astronomers, the found&ttoti of physiology, the great law of gravitation, 
the tirut interpretation of sensation — light and soimd — in terms of aio- 
tkni, the first law in diemisuy, and the first insitcht into the world re- 
valrd Ijy tile mieroscopc. 
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ANTHONY VON LEEUWENHOECK 



Akthonit Vok LfiEUWEMRnECK wa9 ham at Dtfft. HolUnd, id^, 
H» trade wa» that of kn*-makcr for iricro«cnpri, and hi* iBciaiti&: «pirit 
lod him from this into researches with the m&inuDcnis lie ni^de. 

He made several ^rc^t diMoverics and many others of le^ mipor- 
tance. In 167^ he noticed the red globules in the blood. In 1675 he di^ 
CDrered the aimiialcula: hi vratcr, thus making a fir^t beginning In bac* 
terMogy. He firtt dr«cnhnl ilir iprrmatama in 1677. In i6l)u fte 
traced the passage oi the bbod trom the arteries into ihe veinft by the 
e&pillancs, thtie filling in the gap in Harvey 'r lh<or>-. He alK) noted the 
tubu1c5 of teeth, the solidity of hair, the structure of the epitlermis. His 
dcAcnptions of the anatomy of insects are ela^ical. in theoretical btol* 
agy Ik Uaod for llje idea ttiat everyt)uii|{ ^^eiier^tcd its kind, and ;iKuin>t 
spon(ar<tW! gmrtation. Oi^t^idr of hii Hnmiific smdir* hi* life was 
noevenlful. Mom of hit di«eo\'eTief were announced to the Koral So< 
€ict7 of London. He died in I7a^ 



OBSERVATIONS ON ANIMALCULA SEEM IN RAIN. W^LL, 
SEA AND SNOW-WATER: AS ALSO IN PEPPER- WATER 



In Uk year 1675. 1 discovered very snaJl liria^ creoturca in raan 
water, which haJ stood btit few daya in a t>ew earthen pot |:la£ed blue 
within. Thu invited me to riew this «aier with great atlention, npe- 
elally those Utile ajilmals appearing to nx- ten thousand times less than 
thofe represented by &f. Swamrnerdam, and by htm called water-flcaSt 
or waler-licer which nay be perceived in the water with the naked e}'«. 

The fifM soft I se\cTal times observed to consist of 5, 6. 7, or S 
clear gfcbules without being able to diKcm any film that be^ them b>- 
fethcr, or contained ihem. \Vlicn these aitiniaktiU or living atonta 
moved, they put forth t^^ liiile horns, eoinbually moving. The space 
between these two horns was Aat, thoagh the rest of the body wai 
rotmdish, iliarpeninf- a Utile towards tlie end, where they had a tail, 
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near four timcn tlir Icrgih of ihc whole brifly, of ihr [hirkti«s, (ly my 
microscope, of a vpiEler's web; ai Uic cnil of which appeared a jq:tobi3]e 
of ihc siic of OTIC of lliosc which made up the body. These liltic crca- 
ftircSt if lliey chanced lo light on the least filuncnt or »trm^, or other 
parlide, were mtan^lrtl thrtcfo, rxtcnding Ihcir boily in n fong round, 
and endeavoring to disentangle their tail. Tlieir motion of extension 
and contraction conlimied i while; &nd I have (ccn ^cv'cral thoiisands 
of theEe poor litUe creatures* tvithin tlie space of a (^atn of ^roaa «and» 
lie fast clustered leather in a few lilan^CDts. 

1 also discovered a second Aon, of aji ova! fif^ure; and T tmaeined 
tlieir head to stand on a »hatp end. These were a tittle longer than the 
former TTie inferior part of ihelr body Is flat, furnished with several 
extremely thin feet, which move<l very nimbly. The upper part of the 
body was round, and had within 8, ro, or ta (globules, where the>' were 
%*ery clear, llicsc little anianals sometimes chained their fig:urc into a 
perfect rotind, e&pccialty when they came to lie on a dry place. Their 
body was also ver>' flexible; for as soon as they «tnicl< against any the 
tmallest fibre or siring, their body was bent in, whidi bniding presently 
jerked out again. When I put any of them on a dry place, I observed 
that, chanfpn^ thcmtwlve^ into a round, their body was raised pyramidal- 
wise, with an cxisail point in the middle ; and having laid tlms a little 
while, with a u^oiion of their feel, they burst asunder, and the globules 
were presently diffused and dissipaied, so lliat T oould not discern the 
least thing of any film, in which ihe globules had doubtless bceu en- 
ek>9^ ; and at this lime of their burstinj; asunder, 1 was able to discover 
n)orc slobulca than when ihcy were alive. 

T obserred a third sort of little ajiTinals, that were twice as lone as 
broad, and tu my eye eight times Mnaller titan tite firsL Yet I thought 
I discerned little fleet, whereby they moved very briskly, both in round 
and straii^ Unc, 

There wa» a fourth sort, which were so small thai I wn* not able 
logrive them any figtireat all, llicsc were a thousand times smaller than 
iJie eye of a brge louse. TI)ese exceetleil all the former in celerity. I 
hare often obserred them lo stand f^ill as it were on a point, and then 
tuni themselves about wtdi tlial swiftness, as we see a t<^ turn round, 
the ctrctrnifereiKC they made bdng i¥> lar^r dian that of a grain of 
smalt nnd, and then eictcndini^ themseh'cs strai^bt forward, ard by and 
by lying £n a bending poisture. I dt«covrrr<l also ficvrral other sorts of 
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mfanals ; these were gcficrall/ fnad« up of « ucb loft parts, as ilw former, 
flat tlicy bunt uuDdcr as aoon ^ tlwry came to want water. 

M^y a6, it nttwd bard; the rain growing; leu, I caused »onic of 
that rain-walcr mmiing down from Ihe houM top, to be gathered in a 
cX^xn glass, afi^r it had been wafh?d two or three tirnes with water. 
And in thi£ 1 observed some few very snull tiv-inff ereatttret, and ^eein^ 
than, 1 thoiif:ht they might have been produced io th« leaded gutters ia 
8onK water that had remained there before. 

I percdved in pure water, after mxdc days, more of those anlmalfl, 
as also fGUK that were Kxncwiiat larger. And I una^iie, that nonr 
tliousancb of tJieie little ereattires do not equal an ordinary grain of 
sand in bulk ; and comparing thcsn with a cheefe-inite, whidi may be 
seen to move witli tiie naked eye, 1 make the proportion of one of ibeM 
£mftl] watcr-crcaturc^ to a chee«e-nile Io be like that of a bee to a hoTK ; 
for, the circnniferenee of one of these little animals in water is not 30 
large as the ihid^ness of a hair in a chccsc<i)iitc. 

In another qtuuntity of rain-water, exposed for some days to the 
air, I olMcrved some thousands of them in a drop of water, which were 
of the smaUest sort that I Itad Aeen hitherto. And in some time after t 
obKTved, besides the annnalj already noted, a sort of ercaturc« that 
were c:Eht times as lar^, of almost a round fi^nirc; and as those rerr 
small animalcula swam genily amocig each other, moving as gnats do in 
the air, so did ihe^ larger ones more far more swiftly, tumbling round 
as it were, and then making a stKlden downfall. 

In tJie waters of tlie river hiaete I «aw very email creatures of 
different kinds and cototirs, and «o fniall, that 1 coukl very hardly dis- 
cern their figures : but the number of them was far less than those found 
ja rain*water. In tlie water of a xxty cold yvtU In the autumn, I dis< 
covered a very greai number of living antmals very smalU tliat were ex- 
ceedingly clear, aikd a Uttle larger than the smallest I ever eaw. In sea 
water I obaerred at first, a little bladdfth animal, looking as if it Ittd 
been made up of two gk>bules. Thfcs creature had a peculiar motion, 
rtacmbUng the skipping of a flea on white paper* so that it mtfijit very' 
wdt be calkd a water-flea ; but it was far less than the eye of that littfe 
anJnial, wliidi Dr. Swanvnerdam cnlti llie water^Aca, T abo dbcnvered 
Uttle crcatnref therein that were cicsr, of the same sire whh the former 
animal, but of an oral figure, havh^ a serpentine motion. I furtlier 
noticed a third sort, which were very slow in tlieir motion; their body 
was of a r^ii!e eoknir, ckar towards the oval psiiit; and before the 
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head &nd bclimd the body there Btood out a ^liarp Vttilc point anE;lc-wis«. 
ThU 50Ti v/as a Hiilc UrifCT. Uiit Dicrc w^ >ct a lourtli somirwhat 
longer than ovaU Y^ of all thac sorts there were bul a few of each. 
Some Uay& after viewing this water, I aaw too where before I had seen 
but one; bat these were of nnother fiE:iire, and not only Ices, but they 
were alio very clear, and of an oblong oval figure, only with ihii dif- 
ference, tliat their heads ended ^liarpcr ; and alibougli tlicy were a ihou- 
f^nd tlire« siriallrr ihan vt j^mall gntin of sand, yet when they by out 
of the wetter in a dn- place, ihe>^ bur^t in pleoes and fpread Jnto three 
Of four very little globnlc^, and intg some aqueous matter, without any 
other parts appcann^; in them. 

Uavtng put about onc-third of an ounce of wliok pepper in water, 
and It having; fain aliout tlnee weeks m tlif water, to v^bich I liad twkc 
added some snow-*^ter, the oiher water being in great part exhaled; 
I dificemed in it with great surprise an incredible number of little ani- 
mals, of dix'efS IdndSr and among the rest, some that were three or four 
times as kmg as broad ; but their whole thickness did not much exceed 
tJie hair of a louse, Tliey had a very pretty motion, often CumbJihi; 
about and sidevrny«; anil when the water was let to run off from ihrm, 
tliey ttimed round like a lop: at first their body changed Into an ovat, 
and after^-ardfi, wlicn the ctreuiar motion ceased, they returned to their 
former length, 'ihc second sort of creatures discovered in this water, 
wen of a perfect oval figure, and they had no less plcftsirtg or ninible a 
motion than (he former; and these were in far Efreater numbers. There 
was a third sort, which exceeded the two former In rumber, and the*e 
had taib tike thoM I had formerly observed in rain-water. The fourth 
sort, which moved Ihrougli tlie three former sorts, were incredibly small, 
so that 1 judfiedt that if lOo of them lay one by another, they would not 
equal the length of a grain of coarse sand; and according to this esti- 
matCt tjooQjooo of them could not equal the dinicn»ons of a grain of 
such conrsc sand. There was discovered a fifth sort, whidi had near 
the thickne&s of the former, but almost twice the length. 

In sDOw-watcr, wbidi had been about tlirc< years In a glass bottle 
well stopped, I oould discover ni> living c^ea1UTe^; and halving jiourcd 
some of it into a porcelain tea-cup, and put therein lulf an ounce of 
whole pepper, after aonie days I observed some animalcula. and tboite 
exceedingly small ones, whose body teemed to me twic« as long as 
broad, but they mot-cd \xry slowly, and often circularly. I obKrved also 
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a vast multitude of oval-^urcd Animalctila. lo the number of 6.000 or 
8,000 m A smste <lro|K — Tnnuctbovu of the Royal Sodct}-. 



NEWTON 



Sni Isaac Ncwto.v wu bom ax Woobuop, Lincolnshire, England. 
Dec 2$p 1642 (O, S.)* Hi« father, a farmer of gc»d ilesccni, Itad died 
before lie vt»% bom. He jittended tlie free i^ramtnir school at Granthun, 
but left eariy, Hifi ability in making mechinical tcys. how«vtr. brought 
his mother to return him to school, and later send him to Cambridge. 
He tooW his dejfTcc in 1665, tn 1667 was made a fellow of the univcraily, 
and in 1669 professor of mathematics. He had alreadv discovered hh 
method cf fluxions, which clntely reMmblet Letbnilz's Dlfferantia] Cal- 
culus, inrenled about th« same lime. 

In 1672 he was dccted a member of the Ro>-al Society and soon 
afterwards »cnt to tliem hb oommunicalian coi>ccrfuti^ how he bad 
broken tip light by uieana of a pri±iu, iliua showmg Uic comfioaiid tialitfc 
of the snn'i rays^ 

In t68a a new measurement of lh« meridian was brought to his 
notice. Sixteen ycani before he had conceived the Ulea of univer&al 
ferity and bad cakubtcd the ptUl the earth would exert on the moon 
in accordance with its supposed mass. The result liad not agreed with 
the upeeil at revolution of ihe pioon and Newlun liail laift tlie hrjiothesis 
aside. He saw that the new calctibrioo of ihe ^\rv of the earth was 
tn the rif^ht direction and set to work at a re-caIciiIation of the problem. 
The solution is f-ivcn below. 

When he saw that the hypothesis of a untrcraal attraction between 
maascs was coming close to agreeing with the known facts, be was so 
ajplated th;Lt tie h^il to a^k a friend U> conijiJetc it for hhn. 

Some )^ar« later he began to mvrstigate chcmi^rj-, but the story 
ti that hy f>aper« ^^ere destroye^l by his dofg and be never i|ui1e recov- 
ered frcm the fJiock. From 1695 to 1699 he wa< warden of t]ie mtnt, 
and frncQ 1699 bo his dealli master of the m!nt« a place paying from 
$6,000 to $9jooo a year. 

He died Mardi :X>, 1727. His dbcovcriea In light, in gravhalfion. 
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ificlufUng th^ titii^-v-Tfial theory and i(s application to the p!an«s and 
Che tides, or in maih«maiicc would any cnc of them make bifi ramc de- 
serving of tmmonality. 



THE DIFFUSION OF LTGHT 



A letter of Mr- Inaac Newton, Professor of Mathematics in the 
University of Cambri(l|>c ; coniaininj: hifi new tticory of Lif^ht and Col- 
our* ; »cnt by the Author to the Ed\tot from Cani1>ndf:e> Feb. 6, 1671-5; 
to be comn^uiiicaled !o the Royal Sodctj. No. Bo, p. 3*075. 

Si*— To perfonn my late promiae to >-ou» I shflll without furtlier 
cerenioiiy aajualtit you lliat in t!ic 1>cgim:ing of l!ic year 1666 (at wliicli 
Timr r npi>Hrfl my^rlf in Thr griniling of ojjtic glasses of either figures 
than splierictl,) 1 procured a trtan^lar glass pri*ni, to try tJierewiUi the 
otlcbr&tcd phenomena of colours And for that pun>ofte, liaving dark- 
ened my chamber, and made a iimati hole m my window 3hi:L<t, to let in 
a convenient quantity of tlK suq's light, I placed ni> prism at this 
entrance, that il mi^^ht lie therHiy refracted to tile fq>pci»te wall. Tt was 
at firsr a very pleading tliversion to view the vivid and (rtens* oolotirA 
produced Thereby ; but after a while applying myself more clrcumf^ectly, 
I was Burpri»ed to see them in an oblong form ; which according to tlie 
receircd lawa of refraction. I expected would have been circular. They 
were lerrninatcd at the fttdes with ittntigUl 1tTic». tut at the end> the 
decay of light was 50 gr^^lual, that il was dilTicnlt to determine justly 
what was their figure : yet they «eemed lemidrcular. 

, Comparing the length of this coloured spectrum with tt£ breadth, I 
found it about five times greater; a disproportion so cxt^l^■agant, that 
it cxdtcd me to a more than ordinary cariosity of exanunii^ from 
witcncc It mi)fht proceed. I could scarce tiiink that thr various thick' 
ncss of Ilie glass* or the termination with shadow or dar1me», could 
ha^-e any influence on light 10 produce such an effect : yet ! thought it 
not amis«, iirtt lo cxmrninc those eircumKtance«, and so tried what would 
hippcn by transmitting light tltraugh parts of the gloss of divers thick- 
ncascs, or through holes m the window of divert sues, or by setting the 
prism without, no that the light iriKht paw through it^ and be refracted 
before it was tem^iimied by die hole; hut 1 found ixme of theise cir- 
cumslancm material. The fashion of the coto^n was In all ibCM caaes 
the same. 
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Tlwn I ttspected. wbrtfaer by any upctcopcts m ibc K^iss. or ochtf 
mt^ohxitfr tboc cokxm im|ttii be ihm ilfUtrtL And to try 
Aa, I took saodwr prifA tike the fxiner, and fio piling it. tta th« 
li£ht pnsna^ Ehn»gh tbcm botli. fn^^ be refncicd coatnry mjr^ and 
io bj the bntT returned into that oocu^c from vrtacb the locnicr Imd 
cfivcrtcd lu For. by tliis mcatu, I thoogfit the recnUr dbcU of tbe Gnt 
prim vtHiU tr ddiruycd hj Uie second, but tbe irrciniWr ones more 
angrccnifd, by ihf nwiltipliritj of Tv&vtmns. The enmi wi*, that the 
Iqcfat, which by the first prism wt$ difluscd biD an obkny fonn, was 
bj tht fooood rtdnccd inCo an OfbioaJBr gD«^ Willi as nncli rcgttkiity w 
when it did not at afl paaa thfO^E^i tbcm. So that, wbatever was the 
catue of that kngth. H was not any coaiiDecnt urcgulanty. 

T ih«n pnxeeiki] lu examine mure critictUj. urliat might be dfectcd 
by ibe difference of the incidence of ta« crming from cKvcn part* of 
the tm ; and to that end ineamrtd tbe several iineii and anglea, bek»g^ 
ing to the imaj^. It£ dUtance from the hok or prkm was 22 feet ; )ia 
utmost kagfb t^l inches; its breadth 3|: the diaroeter of tbe hole } of 
an indi: tbe angic. whidi the ravs, tending towards tltc niiddle of the 
image; made witii tliu!«; IJnr% in vrhjcb thry would have pru:eeilcd with* 
on: rtfraaion, ara;s 44^ 56'. And the venkal angle of the prism, 
63' 12'. AIm> tbe refraction on both «ide» ihe pritm. that b of the in- 
cideni and emerj^cnt rays, was as near as 1 couid make than «)ual. and 
cocLsoqncntty about 54° 4'. And the ray> feU perpendicularly upon the 
wall Now stibducttng the diameter of the hoie from the length aad 
breadth of the ima]^« lltrrr rrtnnim 13 incfw^ tl>r !«n^h, xmi 2| ihe 
breadth, comprehended, by lltow rays, which passed through Ihe center 
of tbe *a]d hole, and consequenUy tbe angle of ibe hok, which that 
bf<;tdth iubtended. was about 31', answcn^ble to tbe tun's dianKtcr; btrt 
the an^ie winch it> length mbtendcd, was more than five such diamdcrf » 
lumcly 3* 49'. 

Havii^ made thdc obaer^ationi, I firvt conpuled from them the 
refractive powrr of that gbss, and found h mcasurrd by the ratk) of iho 
sizes, 30 to 31- And then, by that ratio, I oomputcv) tbe refraction of 
two rays (lowing froan opposite parts of the swi's discu», 10 :u to differ 
31' in their obliquity of incidence, and found that t!te cmergtot raya 
dunld batv comprehended an angle of about i%\ as they did, before 
ibcy were incident. Ilut becau:ie lliis computation was founclnl on the 
hypothesis of llie proponionality of the sines of inci<lerce and refrae* 
tson« which thouf^ by own experience. 1 could not imagine to be so 
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ctTOQCOUfj u to m&kc that ane:1c but 31', which m reality vras :^ 49' ; yet 
my curioNtj' cau»cd ni« a^in to take my pn^ni- Ami having placed It at 
my wfntlow, u before, I ob&ervcd, that by luniing ii u HitTe aliuiH its 
ftw« to and fro, «o as to vary iu obliquity io the Ughi, more than an 
aiij;:)^ of 4 or 5 def^rtt%t Hie colours vttvt no: thereby seiuibly traiifllat«d 
from tlieir place on the wall. an<j consequently by that variation of 
trdilcncc, the Quantity of rtfraciicm iv;i5 not soiiibly varied. By this 
cxpcnmcnt* therefore, su well as by former compiitatioD. it was evident, 
thai the difference of the incidence of rays, flowing from diver* parta 
of the sun^ could not make them after a decustion, diverge at a senfiibl^ 
greater angle, than that at v^hich they before eon^'erged, which being at 
most but about £i or 52 minuter, there sCitt remained some other cause 
to be found ouu from whence it could be 2" 49'* 

Then I br^n to »u»pect whether the rays, after (heir tiajcdion 
through the prism, tlid not inovi^ In ctir>« \mv%. iiml according to their 
more or lett curvtty tend to clivers parts of the wall. And it increased 
my fluspicjon, M'hen I remembered that I had often seen a t^inis ball, 
struck with an oblique racket, describe such a cur^'e iinc. For, a cir<> 
colar as well as a procreaaive motion bcin^r eommunicatcd to it by that 
stroke, its parts on that side, where the motions conspire, must press 
and beat the mtitiKiiuu* u\t more viulailly lUnn on tin? other, and tliere 
fxdie a reluctancy and rcsctinn of the ah- proponicnalrly greater. And 
lor the same reason, if the rays of light should poistbly be globular bod* 
i<«» and by their obltrtue paisa^ out of one medium into another acquire 
a drculating motion, they ought to feel the greater resistance from the 
anibteitl aether, oii that side where the motionit conspire, and ihence be 
eonlinualty liowed to the other. But notwitlt^tandiii^ titb plausible 
ground of sinpidnn, when 1 c^me tu rxaminr it, ! muki oh%rrvp no such 
eurvity in them- And besides (which was enough for my purpose) I 
observed, that the difference between the length of the image and the 
diameter of the hole, throufi^ which the light was transmitted, waa pro- 
portionable to their distance. 

The gradual renvnal of these suspicions at length le<1 me to the 
cxperimcntimi cruci*, which was this; ! took two boards, and placed 
one of them elose behind the pri«m at t!ie window, so that the light 
might pass through a small hc^le. made in it for that purpose, and fait i«t 
the other board, which I placed at about la feet distance, havin;: first 
nude a small Itok in it alto, for fomc of that incident ti^:^ to pai« 
Ihroiiglt, Then 1 |Jjicnl ancjtiier prism behind tins second boani, so tlial 
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the light Injected through both of the boards, might pass through that 
a1«i. ami be ngatn refracted before it arrived al the wal!_ Th« dorw, I 
took the first prUm in my hand, and turned it to and fro slowly about 
its axis, so much as to makt the sereral parts of the image, cast on the 
second board* sncceMtvely past throu^ the bole in it. that I mt£ht ob- 
serve to what places OR the wall tlic second prbni would refract them. 
Ami I nw, liy the variiitian of thcne places* th;il llie U^ht tfndmg to 
that end of th* Irruge, towaMs which the refraction of the first pritrti 
vk-aK made, <I)d in the lecond prism snStr a coniractioa considerably 
greater than the light lcn<hiig to the other end- And u> the true cause 
of the len^ of that ima^c wai detected to be no other, than that light 
ooosbu of rays differently refraxigihle, which, witliout any respect to a 
(!iFerence in ihcir incidence, wrrr ;ica>rdini; tn ihcir degrees of refmi* 
gibility. iran^minH inwards divert parts of the wall 

When I understood this, I lefl off my aforesaid pl^ss works; for I 
saw, that the perfection of tele«ccf>es was hitherto limited, r»1 so much 
for want of glaSKs truly fipire<l according to the prc»cripti<Mu of optic 
authors, (which all men ha^'c hithcno i^nagiiied} as because tJiat light 
itself is a bderogcnaiui mixture of difTerently refrangibk nys. So 
that, were a glass so exactly ligurrd, as to collect any one som of rays 
iitto one pomt, it could not coUcct those also into the came point, which 
having the same incidence upoo the same medium are apt to suifer 
a difrerent rcfractionn Nay, 1 wondered, that seeinc: the cSfference of 
refratigibilitv was so greitt. a» I found it, telescopes should arrive to 
that perfection they are now at. For measuring the refractions in mnj 
oneof my prisms, ! foond^ that supposing the comrnon sine of tncldencv 
upon one of its planes was 44 part*, the sine of refraction of the utmotf 
rays at the red end of the colours, m^ule out of the glass into the air» 
would be 6B parts, and the mhc of refraction of the utmost rays oo the 
other end 69 parts : so that the difference is about a 24th or ijlh part of 
the whole refraction : and consequently the object glass of any telescope 
cannot collect all the rays which coone from ooe point of an object, so 
ai to make them con^^ene at its focus in IcfS rocm than m a circular 
space, whose diftmet«r is the 50ih part of the diameter of its aperture; 
Vh4iich is an irregutarity, some hundreds of timet freattr than a circu* 
larly fixed lens, of so small a section as the object glasses of long tele- 
scopes are, would cBiiie by tlw luifiincMof it* figure, were light tinifonn. 

Thii made me take refteelions into eonslderaiioti, and finding them 
regulsTr so that the angle of reB«ctio«] of all sorts of rays was equal to 
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their argle oi indilrticc; 1 timlr-ntonit rhnl by thcJr mtfliaiion optic frt- 
umincDts mjgttt be l»rouglit to uiy (]e^cc of perfeafon tmag^nabte. pro- 
r\<\<d A rcflcctini: uilMUuice could be lount!, which would polbh as findv 
u glass, &n<l rcflca as imtch llgiht as glau inuiatniu, and the art of com<> 
iminicating in i1 a pAralntic- tigiirr W a!mi ^LtE^iiK^rl. Ilitt lli^n* Krcmnl 
vciy great diff}cti1rL««» amd I hav« tliouglit tlitfm insuperable, whfn I (ut- 
thcr cofiftklcrcd. ihat ev«ry irre^bniy in a Tdl«cting superficies makes 
ibe r^ys stray 5 or 6 time^ more out of their due course, than the tilee 
irrcgularilics in a rcfr&ciin^ one ; so that a much gfreatcr curiosity would 
Ik licre rc<|ulsitc. tlian in ftguring )flas:iC9 fur refraction. 

Ainid lliPM ihoughts I w&s forced from Cambridge by the inter* 
vening pla^e, and it was more than two years before I proceeded fur- 
ther. Bui Uien having thought on a lender way of polishir^, proper for 
metal, whereby as I ima$:incd, tht^ ti;:ure also would be corrected to the 
last ; f bceao to try what trtigbt be dT<?ctcd in thfi kind, and by degrees 
so far pcrfcclcd an instnimcnt (in the eucnlbl parts of it like that I 
sent to London,) by which I coiiM divem JupiterV 4 concomitants, and 
sliowe<l them divers Ixmcx to two othen of rny acquaintance. I could 
alEO discern the moon-like ph&£« of Venus, but not very cBstinctly, nor 
without sornc niccncss in dtSfsosing the instrument. 

From that tfn^ I was intemipted till lliis last autumn, when I made 
the other. And thai waji wTi^ihly V-ltcr ihan (hr fir« (r^pcciatly for 
day objects,) so I doubt not. but they wiD be s!ill brought to a much 
greater perfection by their ctid«a\y>rft, who, as you inform me, are taking 
care about it at London. 

I have sometimes thought to make a microscope which in like man- 
ner should have, iiutcad of sai object glaiiS; a reAecSin^ piece of metal. 
And this I hope they will alto take into coDsideration. For thoee iiutni- 
mmtK Kccm as capable of improvcmenl as telescopes, anil peHap* more, 
because btit one reflective piece of metal is requisite in them, as i-ou may 
perceive by the diagram, (fig. 13, pL 14,) where AB represents the 
object metal, CD tl^ e^e gkiu, F thrtr romnMin focus, and O the other 
focus of the metal, in which the object is placed. 

But to rctnm from this digression. I told you, that a lif^ht is not 
sknilar, or homogeneal, but consists of difform r^ys, some of which are 
more refrangible ihan others: so tliat of those, which are alike inddent 
on the Kame medium, some shall be more refracted than others, aiid that 
not by any virttte of the gUss, or other ex1«tna] cause, l»:t from a pre- 
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dUposltlon. which rvrry pankuUr nt>^ has lo :)u(Ter a pivnicular degree 
of rvfnctaon. 

I shall QOw proc«d to ncquaint \<ou with anolher niorf fiotabk 
difformky In iU rays, whcrcm the ohgin of colours is tmfoMc<L ; concern- 
lug which I shall Uy down (he doctrine fir^l, and tlicn, ii^r i\& cxaniina- 
ikm, give jwi mi iiiatance or two of rxpcrmiciits, as a apcchncn of the 
rest- The dociritu* yoii will find oacnjneheiKled siul lUuatrated iti the 
foUowing proposltioof : 

1. As the ray» of lisrht difTer in def^tefi of refrangfibilily, flo th«\* 
a]»o (hffer in their diipositsco of light, dented from refraction*, or 
reflections oi natural bodies (as it is RCnerally believed,) but on^mil 
>iul comiatG progenies, vrhkh in divers rajs arc 'diverse. Some ra3rs 
are [lixpn«rrl t» rxhihit a red oitour. arid no other: HOine a yellow, and 
no other : some a gr«m, and no other, and so of the rrrt_ Nor arc ihirrc 
only ra>-» proper and panicuhr lo tlie more eminent colours, but even lo 
all their inteniKdiate gradations. 

2. To the same degree of refransibtlity ever bckmfi^s the same 
coJour, and to the un>c colour ever belong? the same decree of refran- 
gtbility. Tlie least refrangible ra>^ are all dbposcd to exhibit a red 
colour, and contrarily, ihrnr ravK wliich arc diaitoicd 1r> exhibit a red 
colour, are aH the leatt refrangible: so the woit refrangible ra>-s are all 
disposed to exhibit a deep violet -ookHir, and contrarity^ those which are 
apt to exhibit such a violet colour, an all the roost refrangible. And w 
to aU the intermcdUlc colours, in a continued scricsp belong intermedi- 
ate decrees of refranKilnlity. And this analoj^y bciwixl coiwini, and 
refrangibilliy, is very |>red»e ami urict; the rays always either exactly 
agreeing kt both, or proponionally dbagreehig tn both. 

^ The species of colour and degree of refraogiUtJly proper 10 any 
particular sort of rays, b not mttlable by refractiocu nor by r eflection 
from natural bodks, x»r by any other caiue, that £ could yet ohKrre. 
VCbcQ anj one sort of rays lias been well parted from tlioi»c of odier 
kimli, il has afterwards ofastinately retaineil iu coloar, iiotwithitajuiing 
my tnmcm endearoors to dunge it. I ha^-e refracted it wiih prisms, 
aiul reflected tl with bodies, wtiich in daylight were of other colours . 
I hart inttretpUd it with the coloured fibn of air tntercedinf- t«-o com- 
pftSMd i^teft of glass: transmitted it throtiKh cotoured nxditims, and 
thivugh mediQuu irradiated with other sons of rays, and diversely ter- 
minated it ; aail yet could neii-er produce any new colour ocil of it. It 
would by contracting or <Blatlng. become nvee brisk, or faint, and by 
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Ihc !ow of many rays, in some case* very obscure and dark ; but I could 
never 5CC it cliangc in specie. 

4. Vet T<TTiiing iTan?^mutation» of colours may be made, where 
ihert ii any mixtUTe of divers sons of rays. For In such m!xiurM, Uie 
component colonic appear not, but, by their mutual allowing each other, 
constitute a middlirn colour. And ilicreioft, if by rcfniction, or any 
other of the aforesaid causes the diETom^ r&ys, htcnt in Mich a mixturCi 
be separated, there ihall emer{^ colours <liffcrent from the colour of the 
compofiilion. Wliich colours are not new generated, but only rtade ap- 
parent by l>etng jianw!; for if they l)e jiRain ciilirely mixed and blended 
together, they will again compose that coJour, which ihey did before 
separation. And for the same reason, transmutations made by the con- 
vening of divers colours are not real; for when the difform ra>^ arc 
a^ajn severed, they will exhibit the very same colours, which they <lid 
before tlicy entered into composition; as ycin sec, blue and yellow pow- 
ders, wliwi finely mixed, a|>pear to the naked eye green, and yet ihe 
colours of the ccffnponent corpuscles arc not thereby really transmuted, 
but only blended. For, when viewed with a ^;ood microscope^ th«y still 
appear blue and ydlow intcrspcr«cd1y. 

5p There arc therefore two sorts of colours. The one oripnal 
And simple, the otlier L\jmpouMUcd of llit'se. Tlie oiigina] or primary 
colours arc, red, yelltiw. ^rry-n, blue, atid a viT>!ei-puri>le, to^^rther with 
orange, indigo, and an indefinite variety of Incennediate gradations. 

6. The same colours in specie with these primary ones tray be also 
produced by composition: for a mixture of yellow and blue makes 
green : of red and yellow makes oransre : of oranire and ^-cllowish eteen 
makes ydtow. Ai^d in general, if any two colours be mixed, wliich In 
the Krrin <if tho»e, generainl by the privn, arc nnr Un far distant one 
from another, they by their mutual alloy compound that colour, which 
in the said series appears in the midway between them. But those ivliidi 
are situated at loo great a distance, do not so. Orange and indigo 
produce not the intermediate green, nor scarlet and green the inlerrae- 
diatc ydk)w. 

7. But the moKt surprising and wonderful cnmpnfitkm was that of 
wlilteness. There Is no one mn of rays which alone can exhibit this. 
It is ever compounded, and to iU composition arc rcqnUite all ihc afore- 
fiakl primary colours, rmxed tn a due proportion. 1 have often with 
admiration bdicld. that all the colour* of the prism being made to con- 
vcrglte. and tliereby to be again mixed ai ttte>' were tn the light before it 
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WW mddent upon the prinn, rvprodtic«d li^, entirely and perfectly 
wtiitc and not at all acnsibly dificrmi; from a Srect lif^hl of ihc antt, 
tiak» vrhcti the jirlusct I ii>c<l, w«re not tofficientljr dear; for then Ihcy 
would a little btdinc it to their colour. 

8L Hffic* it therefore cnrno^ to paw, that whiim^^s is th* w*i»a! 
cotour of tis^it: for* light it a confuted aggregate of rays Imlmed m-iih 
all ftorU of colours, as ihry are pronuMtiouFly darted from th« varioaa 
poHs of humioous bodies. And of such a confused acrfp'^ale, as 1 «iid, 
is gtDcrated whiteness, if Uwrc be a dac proportion of the biere<lieiita» 
bat if any onr iircrkmnnaic, the light miiM indmc tn that colour; as it 
liappnts En lh<! Tilue flainc of bnmsiom^: the j^ellow flaitic of a candle; 
and the %-anouK colour* of the fixed «tar». 

9. These iUiiif>:« considered, tlie raanoer bcyw colours are produced 
by the prisnt i« cvidcnL For. of the ray» constituting the incid^mi light, 
since those Khich differ in colour, proportkniaTly differ in refra-iKibilityp 
ihey by their unequal refractions must be severed and dispersed inlo an 
0U019 form in an orderly tuccnaion, from the teait refracted scarlet, to 
the most rH'racted %-iolet. And for tb« same r«aaon It h that cbjeds, 
when looked upon through a prism, appear colotired. For the diffotm 
rays, by thdr unequal refractions, are nude to diYerfiie towards 30-eral 
parts of tlic retina, and there express the images of things coloured, as tu 
the (ormer case d»ey did the inn'i hnage upon the wall. And by thin 
inequality of refrwtions the}' became not only coloured, but also very 
confused and iodiuinct. 

la Why the colours of the ratnbcm appear in CalhnE: drop* of 
rain, is also from beoce cvitkat. For, ihti^ [!r(>i>3 which refract the 
rays dliposed 10 appear purple, in greatest qi^antity to the spectator's 
eye, refntct those of other «crts so much more, as to make them pass 
bcnde it; and such are Uie drops on the exterior part of the primary, 
ml bllerior part of ilie secondary bow. 

II, The old phenomena of an infusion of Iifmtitn ncphritkum, 
leaf gold, fr^gmcnis of coloitrrd |;lass, and «omr oihrr iransparaitly 
coloured bodies, appearini' in one pooiUoci of one colour, and of another 
in auothcr, arc on these grounds no longer riddles. For, thofte arc sub- 
ilauKCi apt to reflect o«w sort of Ught, and tnmtmit anodwr : as may^ 
be teen in a dark room, by iUnmmatinfr them with similar or tmcom* 
poundetl laghl. For, tl^en tliey appear that colour onljr, with whkb 
ibcy are Uluminatcd, but yet tn one position more vivid and luminoas 
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than ill Another, accordingly as they arc disposed more or lc»s to reflect 
or traiumit the tncidoit cc^lour. 

12. From hoiot also is manifest the rrascm of an unexpected ex- 
periment, which Mr. Hoolc, toraeivhere in hia micogFapliy, relaxes to 
have nude wlih two wedee*1ike tran<:parcni ves^Is, filled the one with 
red, the £:ffhcr with ii bhjc lii^tir^r : nnincly. that ihousjh they were sever- 
ally triiuparcni cnoujrfi, yel both togrclhcr bccaiitc opaque; for, if otic 
tiansniittcd only red, and the other only blue, no rays couki pa» through 
tliem both. 

'3' I might add moneinttancenof thiiinattire;bTit T shutl condudt.' 
with this E-eneral one, that the colours of all natural bodio^ have no other 
ori^n than this, that Ihcy are variotialy quoliiied to rcHect one «ort oE 
light in creatcr plenty than another, j\nd this 1 have cxperiiTMictcd in 
a dark rooin> by Jllununatin^ those bodies with uncompoundcd liicht of 
diver* colonnt. For, hy lliat means, any lioJy may be made to appear of 
any colour. The>' have ihwi no appropriate colour^ but ei-er appear of 
the colour of the light ca^t upon Ihcm. but yci with this diffcrencef that 
tbcy arc moct bri«k and vivid in the lij^hl of thdr o^n day-light colour. 
Minium appears there of any colour indilTcrciilly, with which it ift ilhiA- 
trated, but yet most luminous in red; and ao bisc appears Lndiflercntly 
of Any culour with which it h illuitnilttl, but yd nwjst lainiuotis tn blue. 
And therefore minium reflcas rays of any colour, bnt most copJoiitlv 
thow indued witli red ; and oonae<]tienily when illustrated with daylight, 
that is, with all »or1« of rays promiscuously blended, tho&c qualiftcd i;rith 
red sliall abound most in the reflected light, and by their prevalence 
cause it to appear of that colour. And for the same reason bisc, re6ect* 
iaif blue? inu:it cojiiously, sliall appear blue by the cxces;^ of iIiom; r^tys in 
lis reflected light ; and the like of other hodirii. And rhai this i* the 
entire and adequate cause of Iheir colours^ is manifest, becaLise ibey have 
no power to ehange or alter the colours of any sort of rays, incident 
apnrt, but put on all colours indidcrently, witJi which they arc cn- 
light encd. 

Tlicje tilings being so, it can be nu lou^'cr diapoied, whctlicr there 
be cola»T« in the dark, nnr whrlhrr ihey be ibe qtulhie* of (he objects 
we see, no nor perhaps whether light be a body. For iinee colours are 
the qualities of light, having its rays for their entire and immediate sub- 
ject, how can we think those ra>'S riualitic5 also, unices one quality may 
be the subject of and sustain another ; which in effect is to ad\ it a nib- 
stance. We slioukl not know IxHlkv fn- substances, were It not for their 



8BVENt£fiNXU CRMTU&Y NATURAL SO ENCU 



ISS 



smriblc [|U3Ht]i:a, and ibe princtpal ol ihus€ bci/ig now fcand due to 
nmethiiig «!£«. «/c have 2» good reason to believe thai lo tic vulKbuioe 

Bcdidcft, vrhocx'Cf thou^t Any qnality to be a heterogenous s^rc- 
gile, Auch a* li^t i» discovered U> be. But to detemiwc more ftbXH 
hiteljr whul light U, after whu inauner refracted, and b> vuhal inodes 
or actioTM it prndncn in ottr minds (he jilianUtim^ of adours, b nul m> 
easy. And 1 shall not mingle conjcctnm with ccTtainiles. 

Reviewing what I have written, I tee the diitcourtc itself will lead 
to divers expcritneots svi&cia:t for its examination, and tlicrefore I shall 
ncA trouble you further, Uian to describe ovie of those whidi [ have 
alrtad> io&tnualed* 

In a <!arkirne(! room make a hole in ibe ^ul of a window, wliose 
dianwier may convenimily be about a third pan of an Inch, to admit a 
convergent quantity of the sun's light : and iherv place a dear and 
€0kiurlcM pnsm, to refract the entering light towards the further part 
ol the room, which, a5 I said, will thereby be diffused into an oblong; 
coloured image. Then place a lens of about three feet radius (suppQ«c 
a bruad object gl^^^ <^f » three-foot telescope.) at tike dtalance of about 
four or five frrl imm thetm-, ihmti^h which all Ihmc ct^tirs may at 
once be iransmitted, and made by its re^ectio?t to convene at a further 
dwtanoe of about tea or twelve feet. If at that distance >x>u intercept 
Um Uf:ht with a sliect of white paper» you wiU Ke the colours converted 
into whrtenon a^in bv being mingled* But it la requisite that the pritm 
and lens be placed steady, and that the paper on whidi U^c colours are 
cast tv movetl to ami fro ; for by Kuch motion, yen will not only find at 
what distance the whlieneM is nx>«t perfect, but also see how tlie colours 
gradually convene, and vamsh into whtteress, are again dissipated and 
severed, and in an inverted order rcia:n Uie same €o1out« which ihey 
had before they entered into the compoaition. You may also sec, that if 
any of the colours at the lens be iiiccrctpicit, the whiteness will be 
chaageil into ihc ether colnurx And ihcrrfnrr thftt the composiiioo of 
wMieness br perfca, care must be taken that none of the ct>loura fall 
bcflkle the lens. 

In the annexed design of this experinsent. ABC expresMS the prism 
act endwise to sight, ^. 14, \A. 14, dose by the hole F of the window 
E.G* Its rcnkk angle ACB nay conveniently be about 60 ilegrtea: 
MN designs the lens. Its breadth 2} or 3 inches. SF one of ihe straight 
Unes, in which difforrn rayi tnay be coocdved to flow tuccesaively frtxa 
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th? snn. FP and FR t«'o of those rays unequally refracted, whidb tht 
lens makes to coox-erge towards Q, and after decussation to divei^ 
again. And HI the paper, at divers distances, on which the coloiirs are 
pit»jected : which in Q constitntes whiteness, but are red and ydlow ta 
R. r, and 8, and bine and purple in P, p, and w. 

If >x« proceed farther to try the imposnbtlity of diangtc^ ai^ 
unccmpounded colour, (whidi I ha^-c asserted in the 3d and 13th prop- 
CKsitions^ it is rei]ui^te that the room be made verr dark, least any 
scattering light mixing with the colour disturb and aOoy it, and render 
it ccvnpouT>d« contrary to the design of the experimenL It is also 
rttiuisiie, diat ihcrr he a per f ect er separation of the coIoqts tian, after 
ttK manner abDve described, can be made by the refraaioa of cxie single 
priori and how to make such farther separations^ viD scarcely be dif- 
fictih to ih«Tn that cnuader the discorered laws of refraoions. But if 
trial staQ be made widi the colonrs not tboroug^ scpamed. tfiere 
isvet be alk«wed dkan^iei^ pfOfvvtXMoUe to the mixtm^ Thus, if axD- 
pccKkd H^t fan vcpcm bh>e bise^ the btse wiQ noc appear perfectly ttDow, 
Nat la^MT g ric m , Iwcause dxrc are in the yiikyw i r^^^M ^r roacy rays 
Bi3e\i vid: ^ncn. and £Tceii bcmg less resKXe from the osoal cofcvr of 
few :han yc^jcv, is d>e ewe ccointfJy reflec t ed by jju 

In t^ raster, 11 any one of the pnasaSc cofccrs,. scrpose rod. 
be ggcfocTttvL CG des^^ ^y i;y die assw?7ed ^zanssfbt^nr of rece^>lacrag 
tfai cci^r cc: ^ Ac et h er s w^c*! xre TTg!^f?T= i::e d : ^ » TKcessary. 
tiAer ^az iw ^ji:^rs N; tttt m^Z rurt^Z ^f?re :S; :^ Sr ^r^c-srced, 
ce da: ^^^^nff^xr w^ :*se re\i die ag^g^^ g-: - -^ cStir^ ===» wiii ^k 

W gcercegeg'.i cr ei», dsE ij.^»*=i?t i* =aie f.^ the «=«r?isg ."c io 
no:*: tt^£ :i3: cc ^>f v?j>r ^r^w^ ks =ay Toss^Ky hi'iv >ee= ir,^3*pi. 

scrv^L ie ->rw n^>33:ti»:n re ?fi cr ary ^t?;r j gCic cSttr w\I S; 

T^2& ! ^'jorsTT-; s emait irr r= ECrxrard.^ r.-^ cCTrraMnrs ^^i=s 
i3»i : wiii± -^^ tS7 -z ^ x-^T^ fooKy ^rnZ V *i: ;^rx'TS? *s ^,' tttst- 
^TiB-. I s&cc'ii ^ T'sry ^ai " be rtf-T-n?-; -w-:^ '•-Sir sa^r?ss r^^K. i 

.-ccvT-amc -"£ ^i'tiik: i^ ' -j tfr =rtcn_TE aSxc j:. .t ^-^c Ar^tsi.-^-je'.qjnt^ tt 
<r-:rs. -£ 1 ^-n; ^- -v.i.-cj - arr- 
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THE THEORY OF GRAVITATION 

Thai rkf areas, wkUk ^dirs, when nunfing w ^nr/, ^i of by 
radii draom to a fijrfd cmtfr cf forttp art m onf Hxid flan^ and art 
prcportufmai te the times. 




Let the time he divided into equal parts, and in tlic first period of 
lime kt the body driveii by one force describe the line AB- In the 
KCOod pcnod, it i^-ouUJ, if nothing Kindcncd it, go on to c, dcscribonff lUc 
line Be equal lo AD. Tlwn by the radii AS. BS, cS to Ibc cema 5 
would be cut off the equal Mtsut ABB> BSc [the ba«eft being cijua] aod 
the altitude the same]. Now whet) the body comet to B, s cenlripetaj 
force [in the directioa BS] act* upon it with tmiform Lmpolte, and 
makca it kave the line of direction Be ftiKl p*» along the line BC. Let 
cC be drawn paraQel to the direction of the force OS, meeting DC in C. 
Then at the end of the second (equal) period tJie body will be fouiui at 
C. in ibr Kame plane *rilh ihe trianijle ASR. Draw SC Then rbc tri- 
angle SBC, on aceount of the parallels SB and cC, will be equal lo the 
triangleSBcand therefore to the triangle SAB, etc- — Therefore in equal 
times equal areas will be de^nbctl in the same plaae. — Let the nnmber 
of the tmn^IcA be mcrcaKd and their altitude diminished to mJunty: 
tbetr nliitnatc jjeriniefer will be a curve (Cor. iv. Lent. iiL). And there* 
fiore a ceii!H|irta] force, by which a body is CDfitmually drawn from a 
eourve tangent to thi« eurv^. will aet along this radiut and whatevfr 
area* have been described proportional Co the times, will remain pro* 
portiocial to the tame ttmo when curvilinear. 
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PvDorosn-roM H. TntiOREU II. 

Ettry body, which u mct'cd in any cun€ dtjcribad in a plant, atid 
cuts off, by fcdii dtoVM tc a center that is stationary cr tnoving in a 
sirtsight tinewth unifttrm mofion, ar^as about ike center pro portionol to 
tk4 tifttfSj is drawn by « ccntnf^iai force ur^in£ ii tc^ard Iht center. 




For every body that h moved in a curved line, h turned from iis 
counw by some forec aetiiif; upon it. And that force by which a body is 
turned from a str&igbt line, and ia made to deKtibc the supposed equal 
IriMtgle^ SAH, SBC^ cltj about tbe fixed center S in equal t[inc9 must 
act at thr point R in a lirr parallrl to Cc 

[For extend AB to c making AB=Bc. Then c i% where tlie body 
would ha\^ been had it not befn drawn by the new force at B, Henc4 
at U the force act* in the direction Cc.) 

But cC IS parallel to BS. ( For aiiice the triangle 5CB = triansrlc 
SAB by hypothesisand triangle SAB ^^ SBc (equal altitude and h^a) 
then iriangtes SBC and SBc must be equal and Cc and SB must be 
paraltdt ir^ order to have the altitude e<)uaL[ Therefore at B the force 
acta Alocig: ttxe line BS toward the center S. Therefore the force always 
aci toward the immovable center S. 

[It will be remembered that Kepler had already fhown that the 
planets more in ellipses, and do cut off areas prof>ortioned to the tunes. 
Hence they Act as if drawn by a centripetal force Then wlwt h thia 
force? Tlic next great strp was tn prtjve it Sdenlieal willi weight.] 

PaoposmoN IV, TnsofLCM IV- 

Th^t the MWKw is dr^swn by ^rarity [weight] tcward the earth, end 
is dcHectcd by the force of gmvity from a slraix^i Hne {twicnt}, and 
thus held in her orbit. 

The fDean difiaoce of the moon from the enrth in termv of senu* 
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diaiDeieri of the canh it, accordin^r to Ptoltfmy and many aftronoirwrt, 
59;atcordine to Veciddm*«md Hnyf;hcfu, to; according to CbpcrruCDS* 
60 t-5; according lo Slrcdu^, 60 2-5, And according to Tycbo, 56 1-3. 

(Dm T)x^obat mcd ) Lrt t» assume that the mc-^n d usance is 

60 semi -diameters of the earth. The moon completer her fuU periodic 
itme« (ijoea round the cajih) in 27 da>-5, 7 hour«, 4,^ mimttes, as i« deter- 
mined by astronomers The ciKtimfcrcncc of the e&nh is 123^0.009 
Pam {eet, as has been calculated by the French mcaAuremeut». If the 
moon fJioald be deprived of every other motion, and drswn by that 
one alone \vy whic!» ihe i* lield tn her orbit, slie ^^uld faD 10 llie earth. 
The distance she wouM fall in the fir»t minute woald be x$ I-I2 ftru 
(ceL Thi« follows from calculation or frcnn Propoeilioo xxvi, Bk. L, 
or (what anQtuUs to the aoiik thing) from Cor. ix.. Prop, iv., the fiome 
Book. For the ver»ed »ine (distance along the radiu» from the chord 
to the drcumfefence) of that arc which Ihc moon describes in one mirH 
tJle at her mean motion aitd at 2 distance of 60 semi-diametert of tl>c 
earth from the earth in about 15 1-3 Parts feet, or, more accurately, 15 
feet. I inch, and i 4^ line». [This 15 found as follo^i? : The diuance of 
the moon from the earth is 60 radii of the earth. Hence the orbit of the 
mooa cquab 60 times iltc circttmfcrence of the earth. Divide this result 
by die tiUEiiber of imnutca (39>34^) in the moon's periodic time, and 
the f|iv4ient U the arc paued over by the moon in one minute (about 
187.964 Paris feet). In the diagram Mm is the arc parsed ox'er by 
the moon in one minuter -^fx i* the distance the moon has been deflected 
from a tangent in one mimile and the distance she would fall toward the 
earth in this time if actccl on b>- tcravity alone. Arc Mm sqaared equals 
Nfx tsnes ^1A (diameter uioou's orhh), or Mx=:Nfin* dividol by 
MA, or 35^J<m'*5-*/' f«^ <Ji\-id«l by 2^53^3,97^ or 15 1-13 feel,] 
Now since tltis force in approaching: the earth inereases m inveive 
mlio with the Kjuare of the distance, therefore nt the stifface of the 
earth it witi be gre at er by 60x60 than at the moon | the distance being 
Go radii of the einlil. Then a body driven b>- tliis force In falfing m 
our locality ought to pat* over in tlie first minittr 60x60x15 1*12 Paris 
feci, and in the space of 0f)e second 15 1-12 Paris feet or, more accu* 
ratdy 15 feet, i inch, and r 4^ lines. But heai^ bodies do actually fall 
at IhJs rate oa the earth. For titc length of a penduhmi, oodlUtini; each 
Kooad ID the latitude of Lutaia. Paris, is three Paris feet and 8 t-3 
linc^ as Huyghcns ba5 observed, and the distancr which a VkIv ht\% m 
a Mcoctd when pulled by gravity is 10 the lengih of such a penduhim aa 
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thesqti^eof tbcorcumlorcnccof a cirdc to its diamclcr, ns Huy^fhcna 
li&s «bo obMrvcd; ^r! Itiis b 15 Parts feci. I inch, I 7-9 line*. Hence 
the force by which l!ie nvDoo is hrfJ in ii* orbtt, if it w«rc brought down 
Dpom earth, would 1>c ct[nz\ to the force of gravrty among m, and hcnod 
U that very force which we are wont to call (weight or) Rraviiy. 

B()ilK rn. Pn>|*OSlTKlN V. TnEOKEU V. SctioucH 

The force which rcUlus the cdcstial boiliea in tfieaf orbits lias 
heen bitJieno called centnpetal £or<»: biit it hdng now ina<l^ pbin 
that it can be no other ihan a gravitating force, we shall liereafter calL 
it {gravity. For the cau»fi of that ccntn|>etal force whidi retains th« 
moon in iu Ofbit will c:cicad itscU to ail the plartcta. 

Book III. PaorosrrroK VI. THSoasu VI. 

Thai aB boJits gratntcie iowards r^vry planet; and that Ike torf^br 
of bodies towards a»iy the same plon^i, at equal distances from iht cen- 
tre of lh€ flatt^i, arc proportionot Ic tfu quantiHcs ^f mcUft which thfy 
ut^aily CiMaiik 

It has been, now of a long time, obacrrcd by othcfs, that all sorts 
of Ixavj^ bodies (allowance being ntatle fur die inajualtty uf retariUiioii 
which ihcy sufFer fTCin a small power of resistance! in the air) descend to 
the eartli from equal h^^his in equal timet; and that equality of Hmei 
vc may distinguisli to ft grc&t accuracy, by the hclf> of pendulums.. I 
tried the thin£ in eotd, silver, lead, f^las;*. tand, common salt, wood, 
water, and whcaL 1 provided t^^ wooden boxc^, round and equal; I 
ftled the one with wcvhI, nnd AU7ii>enil«1 an eriiial Wf^if^ht of gold (ai 
exactly as ! could) in the cemrc of MCtllan'on of the other. The boxes 
han{[ing by equal threads of ti feet made a couple of pendulums per- 
fectly equal in weight and ligure, and equally receiving the resistance of 
the air. And. placing: the one by the other, I observed Ihcm to play 
together foTTft-ards aixl backwards, for a long tine- wilb equal vibra- 
tioa«. . . . and the likr liappcned m the iithrr IxhIica- By theA« ex- 
periments, in bodies of the same weight, I couM m:imfrftt1y have dis- 
covered a difference of matter less than the thousandth pan of the 
whole, had any Buch been. But, without all dcnabt, the nature of gravity 
towards the planets IS the same af tovrard-1 the earth. - > - Moreover, 
ttnce the satelb'ies of Jupiter pcrfonn tlieir revolutiotis in ttntcs which 
obscrre the ses^tiiplicate pn^ponion of their distances from Jupiter's 
oetitr^->lhat is, equal at equal di^iances. And, therefore, tliese sateU 



gBVB>rrBEKTH CKtHTIRV NATURAL SaENCB 



UB 



Iit£5, if supposed to UH tawemis lufittr from equal hdghts, would dtf* 
acnbc CQU&] spaces in CQiial timcK in like manner a« beavj bodice ilo oa 
oar earth. . . . If. at cqu&l disunccs from the sun. aoT ntcllitc, in 
proponion to tbc quanlity of its matter, did gravitate toward* live lun 

X force greater ilian Jupiter in proportion to hi*, according (o any 
pfoportioiir stif^te of *J to t; llwn the dUiance between the cen- 
tres of the son and of the satellite'a orUt woaM be always ^Tt\Xtt tlao 
tJjc diAtance between the centres of the sun and of Jupiter nearly in the 
Mih-iluplieate of tltat proportion ; as by »oiite computation » I have found. 
And if th« utellile diil graviUtc towanb the van with a fonx, Xfssacx in 
the proportion of e to d, die <liitai«:* of the centre of ilie satelUle's otWt 
trovn the (un would be Leu than the distance of the centre of Jupiter 
from the »un in the sub-duplicate of the same proportion. Therefore if» 
at equal distances frccn the sun, the accclcTative j^ravity of any satellite 
towards the sun ¥rcre scaler or less than the accckrativc gravity of 
Jupiter towards die sun but one i-iooo part of the whole gravity, the 
disiai^ce of the centre of ihe satellite's orbit from the &un would be 
greafer or len than the distance of Jupiter from the sun by one I-300) 
part of the wboto distance— that is, by a fifth part of the distance of iht 
tilmost satellite from the centre of Jupiter; an eocetitncity of the orfaft 
whkh ¥rou1d be very aenMblc. BtJt the OfbHs of the satdBte are con- 
ocnlnc to Ju|nter. and therefore the nccelerative granties of Jupiter, 
and of all il5 satellites towards the sun. are equal among t1:eni»clvrs. . . 

Bui further; the weights of all t^ie i>an4 of every planet towards 
any other planet art one to another as the matter in the several pans; 
for if scene parts did gravitate more» others less, than for the quantity of 
their matter, then the whole planet, according to the sort of parts widi 
which it most abounds, would gravitate more or less than tn proportion 
to the quantity of matter in the whole. Nor is it of any moment whether 
tlioe parts arc external or Entemal; for If, fur example, we slwolil 
imagine the terrestrial bodies with us to be raised up to the orb of the 
inooci, to he iltere compared witli its body ; if the weights of such bodies 
were to the weights of the external parts of the moon as the quantities 
of matter m the one and in the other respectively ; but to llie wciglits of 
the internal parts in a greater or lc» proportkxu then likewise the 
wdglUa of those hodtea wotdd be 10 the weigtH of the whole mooo in a 
greater or leis proportion ; against what «^ have showed above. 

Cor. t> Hence the weights of bodies do not dq>end upon tlidf 
lorms and textures; for if the weights coald be altered with tlic tonits. 
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tho' would be greater or Icis, aixoTdvng to the vaiicly of lorms, m cqtuU 

Cor, 3. Untvertally, all bodies aboiii the canh gravltaic towardi 
the earth; and the weijfbts of all, at equ^l distances from the carth'a 
centre, arc afi the qwanlitics of matter which they 8e\'erally contain. 
ThU is the <iuality of aU Ixxlics within the reach of our experiments; 
and thercforc(by rule 3) tobeafHnnedof allLodies wliali^oeveT. . . . 

Cdr. 5. The pnwer of gravity 1% of a different nnttirr from the 
power of magnetism; for the magnetic attraction \a not a& the matter 
attracted. Some bodies are attracted more by the magnet ; others Ie^5 ; 
most bodicfl not at all. The power of ma^elism in one and the same 
body may be increased and diminished ; and is sometimes far stronger, 
for the (|uanlity cf matter, tlian the power of gravhy ; and in recefliny 
from the magnrt dt-creaws tiol in the duplicate but almost in (hr iripli- 
calt^ proporTion of the distance, as nearly as I could judge from some 
rude observations. 

Book IIL Ptoposmox Vll. Tntxm^u VII. 

Thai th€f€ is a poxver cf gravity tending to cil bodies, prcporiiona! 
io tkt s^^tftxi q^cmUtici Iff mutter ithich llt^y conidn. 

That all the planet; mutually gravitate one towards another, we 
have proved before; as well as that the force of gravity towards every 
ore of them, considered apart, h reciprocally as the square of the dia- 
tanoc of places from the centre of the planet. And thence (by prop. 69, 
book 1, and its corollaries) it follows, that the gravity tending towards 
all the ptanelH is proixirtionaJ to tlie matter which they eontauR. 

Moreover, smec atl ihr parts of any pfanrt A gravitate towards atiy 
odier planet B; and the gravity of every pan is to the gravity of the 
whole as the matter of the part to the matter of the whole ; and [by law 
3) to evcr>^ action corresponds an equal reaction ; therefore the planet B 
will, on tlic otlicr hand, gravit&te tovrards all the parts of the planet A ; 
ai»l itK gr;*vity towanli any one part will be to tlic gravity towards the 
whole as llic mazier of ihc part to the matter cif ihi- whf>le. Q, E, D. 

Cor. I, Therefore the force of gravity towards any whole planet 
arises from, and is compounded of, the forcec of gravity towards all its 
parts. Magnetic and electric attractions afford us examples of this; for 
all Attraction towards the whole arises from llie attractions towards the 
several parts. The thing may be easily understood in gravity, if we 
consider a greater pbnet as formed of a nomlxr of ksaer plnrets meet- 
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ini^ tocher in one friobe; ior h^ntce li fv^tUd off tor thai the force of 
the whole xniiSi arbc from ihc forces of the component paru. If it ii 
objected thxt, ftccordini: to lUh Iaw, all bodies wJtti us tiiuM mucti&flv 
gravitate one (owatxls snollicr, I an^wrft lltat since the gravitation 
towird^ these bodies » to the (cr^viiaitun tovrardt ihe whole eanh as 
these bodies are to tl>e whole coftb, the graviiaTion towards thtni inuit 
be far Ie95 than lo fall umier the obtcrv-ation of our ftenses^ 

Cor. A, Tbc force of gravity tow-ards die several equal particles of 
any botlj u reciprocalty as the square of the distance of places from tlie 
particles; as appears fnnn cor. 3, prop. 74* book L 

{UtiJrr PfoposxHoti X. is ihf follint'inx imptfrioni pastagc:\ 
Howfv«r the planets have been formed while they were }^ in fluid 
WMMc^t oil the heavier mailer bub^^dcd to the centre. Since, therefore^ 
llie Gommofli matter of our earth on the ntrfacc thereof ia about twice 
as heavy as water, and a little lower, in mines, is found about three, or 
four, or even five linies more heavy, h is probable ihat the quantity of 
the wtioTe matter of the **r1h may !>e five or ftix trnirt ^eater than if it 
oooiiKcd aU of water.— Translated from tbc " Principia." 
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Cbiustiak HtJvcHExs was bom ai The Hagve. April 14, 1639. 
He ttndkd law ki Breda, but became interested in maihemaiKC and neg- 
kcud his bw for it. Ita 1655 he improved on the raethod of grMmg 
lelcsoopic lenses, and with his brother Covutanttne discovered the weth 
aatellitc of Saturn and the tact tliat it was surrotmded by rings. 

In 1657 he presented the first prmhjhim*c1ock to the states-general 
The years 1665 10 l68i he spent in France at the 'Xibrary of ihc King-" 
During this time be determnved Ihc relation l>eiwcen the length and 
time of oaciUation of the penrlulum, and solved the problem of the 
center of oscillation. In 1678 he had thought out bis wave theory of 
light and in 1690 pub!isl)ed it at Leyileti. 

He died at The tfague, June $, 169^ 
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THE WAVE THEORY OF UGHT 



Proof* in optin, a» m cver>- science in which nuthcmatks U applied 
to matter, arc founded upon facts from expvritncc — as lor example, 
that lifitit tnovei in straight linc^, thnt the &nglc5 of iTKidcncc and re- 
flection arc equal, and that lig^it rays arc refracted i.i accordance wiA 
the biw of sinc» [i.e., that the ratio bci wren die sinrs of the incident and 
rcfrncleO ray i!i con^Eant for (h^ &^ittc Mibitance,] For thtt hut law ia 
now aut gcnentlly and mrely known .Tt either of the others 

Host writerfi tn optics have beeii content to assume these fact£, but 
ndiert more curious htkve attempted to discover the source and reason 
of Uuae phenomena, lookinf* upon them as being m thcm^Kes tntercM- 
mg data. Vet alihou^ they have propounded »onie tngeniou.^ theories, 
iniolligcnt readers slitl retjuirc a fuller explaniiion before being entirely 
s^tliified- Therefore I herein offer ftome cnnstdcTationii on the matter 
with the hope of making clearer UiIs branch of physics which baa not 
improperly gained the reputation of betn^ very oA»cure. 

I fed myself panicularly indebted to tlw&e tliat first bqran to study 
tbeac profound subject, and to lead us to hcpc ttierii capable of orderly 
explanatkm. Yci 1 have been surprised to find ihew? very mvestigatora 
accepting argnmentfi far from clear a« if prt»f conducive. No one has 
yet offered even a probable explanation of the first two remarkable 
phenomena of hf^ht, — why it moves in strai^t lines, and why rays 
from any xnd aH <Urect>ona can cross one another whhout interference. 

1 shan attempt in this treatite to submit clearer and more probable 
reasons, alonj- the lines of modem philosophy, first for the Cransmis^on 
of ligbl. and. second, for its reflection when h nwris certain bodie^H 

Further, I shall explain the fact of rays said to undergo refraction 
m passing through ^-aricus tnuuparent bodies. Here 1 shall consider 
also, the refraerions due to the differing den^tint of the atino*phrre, 
Lftter I shall tnrestigaie the remarkable refraction oecurnng in Icelandic 
crystals. Finally, I shall sttidy tbe different shapes necessary- in trans- 
parent ai»d refieeting bodies in order to bring together ray* upon a single 
poont or to deflect them in different ways. Here we shall see how easy 
It is by our new theory to determine not atone (he ellipses, hyperbolas, 
and other curves which M. Descartes has »o shrewdly eoostruetcd for 
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this tnd, bvi V veU the curve that on« surface of a tens tniasi hax'v when 
the other surface is known, as tpft^ r-.cAl, plane, or any other figure. 

W'c cannot but bdio-c that li^^t !» the moilion of a certain materiaL 
ThuA wlieu vrt rdlcct on tta production, we dtKorcr that here on tbc 
earth if h u^iully cmiiinl from firr ahH fliimr, and that thrv* iinqn«t- 
tionably contain bodies in rapid motion, since the>' can soften and nieic 
tosny other more solid substances. If we note hs efTects, wc see ihat 
when ti|£ht in brouctit to a |>oint, as, for example, by concave mirrors., it 
can cause combustion the san^c 3s fire : that is, :t can force bodica apart, 
a power ihat crrtainlv arinie^ motion, at Icaat m llial Inie «:Jcncr where 
one believes all natural phenomena to result frani mrclunical causes^ 
Tbtorcovcr, in my mind we mutt either admit thiR or give up all hope of 
ever tjndentanding anything in natural science. 

Since, according lo this philofophy, it is bcJievcd ccrtaia that the 
aensattoa of sifht b produced only by tlie imptilM of »omc form of mat- 
ter against the nerves at the ba«e of ihe eye, we haix yel another reaMJii 
for !>flTti.Hnjj light to lie a moEion in Ihe snbntaiice lying between us and 
the body producing the light. 

At soon as we con»der, moreover^ the enormous speed with which 
liffht travels in every direction, and the fact that when raya cocnc from 
ftifferenl directions, even from thofc exactly opposite^ they croas without 
inierference, ii ntiist be plain thai we do not we lufnlnoiis objects by 
means of particles tranicmilted from the objeas to us, as a i^v)C or an 
arrow mo^e5 throuj^ ilie air. For ntrely this would not allovr for the 
two ^i»alitle» of li^ht just menlioited, portknlarly the latter (chat of 
apced). Light, then, is transmitted in aomc other way, a comprehen- 
sion of which we may get from our knowledge of how sound moves 

We know that sound is sent ont En all directions Ihroagh ti>e medi' 
uniof the air, a vuhstance invisible and tn^pable, by means of a motioa 
that ia commnnkated sncocssively f ron one part of the air to the next ; 
and as this nun^cmenl has the same speed in all directions, >t must fbnn 
spherical surfaces that keep enlarging until at last tlicy strike the car* 
\ow tliere can be no douht that li^ht liWewiKf reache% us from a Ittmln* 
oas sxibstancr ihrongh some nwilon caused In the matter lyinif In the 
intcnraniDg ^)aoe,'-fbr we have seen above that this cannoi take place 
fhrovG^ the tT«iinnba*oa of nutter from one place Co anoCher* 

If, moreoTCf , light requires tin>e for tU pastage^* matter we shall 
dbcusa in a moment — it will ihm follow that this movement is cauicd 
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bi th« scb«tarce ^rx-fii^^Iv. ^^ tha- g forr is traascined, like ■nwnwi 5^- 
icrfdCtf ATji iphcr-!c^ n-avcs. I call \ttsc 7i.t^tj because of tbor Eke- 
TJtM 10 Oryx iorzrjcd when ooe rhrowa a. pebbly Trrtrj wsto', M tik li are 
examf»-«a ^i^f ^ra^ual propagaiioci in circles- alcboc^ from a difficrait 
cuu« a-'vl 'JTx a place surface. 

In regard to the question of liglii requiring dmc for its tranaxtis- 
trja, !et '^9 cooiider whether there is a&v cxperimenUl eridOKe 

Viliat ^xperimenU we can make here oa the earth with ao or c q of 
light placefi a: great distances fa!tbough indicating chat it docs not 
take a sensible tL'ne for light to pass over these distances) are 5i4>ject 
to the o^fj^ction that these distances are yet too smalL and that w can 
onlv argue that ihe novement of light is enormouslv fast- M, Descartes 
thoa^t it to be instantaneous and based his opinion upon mudi better 
reas/'^ns taken from the eclipse of the moon- Yet as I shaD make dear, 
even ihit evidence is not decisive. I shall state the tnatter in a some- 
what flifierent way from his in order to more easily cxhitnt all the coo- 
sefftienc^, 

StipT^js^ S to be the position of the sun^ £ A part of the orbit of the 
canh, S E M a straight line intersecting in M, the orbit of the moon, 
represented b>' the circle A M, 




Now if liffht re*]uires time — say an hour — ^to move the distance be- 
tween Ihc canli and ihe moon, then [at the time of an eclipse] it follows 
that when the earth has come to E it^ shadow, or the stoppage of the 
light of Ihe sun, will not yet have reached M [the moon], and will not 
for an hour. Counting from the instant the earth reaches E, it will be an 
hour before will reach ^^ if it is to be obscured there. This eclipse will 
not Ixr seen from the earth for yet another hour. Suppose that during 
tlH^se Iwi) hours the earth has moved to X, the moon appearing eclipsed 
at M, the nun still being seen at S. For I assume as docs Copernicus 
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that the ftfn it Rxed and ^nct light riKnYS In straight lln«s, it always 
seen m iu tni« position. 

But A* A matter of bet, wc are assured tlui ihc oclipt«d moon 
alwayi appears dtf^cEly opposite Ihc sun ; while on the above njppoaitioa 
[thai light talcf:* aii hour in pasb^inif bdiAft^ the mooii aod Uic carthl* 
its position ought to he bacV of thr ^^tniigttl line by ihc angle Y X M, 
the supplement of the anj;1e 5 X M. Btii ihh Is not the C2S«, for this 
angle Y X M would be very easily noticed, it being about 33 degncsL 
For by our analysis (found in the essay on the causes of the phenocn- 
tHA of Satum). the distance from the sun to the earth, S £. b about 
12,000 times tlie tliati>ctcr of the eartl\. and licnce 400 times the dis- 
tance of ihe ntoon, which \% 3c> Hiametrn. Tlie angle X M E then will be 
nearly 400 times as great as E S X, whieh is 5 mimitrs. i. c., the angular 
^stance travelled by the earth in two hours |the eanh travening almost 
a decree in a day]. Thus the angle E M X is almost ^ degrees, tod 
Ukcwbc the at^gle M X Y, bcinf^ 5 minutes ereater {than E M X]. 

Now it must be remembered that itt iliis compuUtkm it is aasimicd 
that the speed of light i» such aj» io convume an hour in passing from 
bene to the moon. But tf wc assume it to take only a minme of time, 
then the angle Y X M would amount to only 33 mtntiies, and \i it only 
takes ten seconds. Oiu ani;le will t>c le^s ihati six minuter Now so emad 
an an£:le is not obscr^-able in a lunar eclipve and hciKC it is not permis- 
Kaible to arsm tl>at light is ab»o]uldy instantaneous. 

It is rather unusual, we admit, to take for granted a speed 100,000 
tfmes ss grest x^ that of sound, whidi (fotlownig my experiments) 
travels about 180 loises [about 1150 feet] in a second, or during a pmlse- 
btat Yet this suppositioD U not at all impoasibU, for it i£ not neees- 
sary 10 earry a body at such speed but only for motion to tra^-erse 
aioocmvdy from ccie point to another. 

HoiCE I do not hesitate in this matter to ajunme that the passage of 
light takes time, for on this assumption all phennnena can he explained, 
while on the contrary supposition none of them can be explained. 
In fact, it gecros to me and to many others a« well, that M. Descartes, 
whose purpose has been to diKui^s all physkaJ matters dearly, and who 
hos certainly succeeded in this better than any one before him. has writ- 
Itn nothtng on light and its qualities thai is not cither hard to understand 
or even incomprebeitsfble. 

Moreover, this Idea itut T ha%-e propoiaMkd as an hypolheiis has 
lately been made a wdl nif^li eitabUihed fact by that keen calculation of 
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Rocnicr, whose aicthod I will licre take occasion to dcKrlbc, on the cx- 

pc^ctaiioTi ih;U he witT hiTn^^elf Til the ftitiire fully ciMirirrn ihis theory, 
liis method, the satiic a* ihe one wc have jurt <IiRcii*se<I, is a«tro- 

ROmicat. He ^lowi not only Um light tokei time for it^ pai&ap-e, but 

calcul&tcs also its »pccd ard that thi;; mu£t t>c at IcaM ax timcj fts mudi 

aa the rate 1 have ju»t s"ivcn as an estimate- 
In his dciiwns I ration he uses the eclipses of the siuall sitclHtcs that 

revulve arouiul Jupiter, and very freciueiilly paax iiitu Ids khadcjw. Roe- 

merV reasoning is this: 




I_rt S be the sim, R C D R llie yearly orWt of (hr earlh, J Jupiter 
and GH the crbri of his nearest sateTlire. for this one because of its 
fhort period is belter suited to tliis investigation than any one of the 
Other three. Suppose G to be the point where the atellLtc enters and 
H where it leaver* Jupiter's shadow. 

f^ppoee thai when the earth i» at B, tlie satellite Is seen to emerge 
[al G]^ at wmr time before ihe laM <jiiartrr. Were the earth to remain 
ttatkmary there, 42J hours vronld elapse before the next emergence 
wouhl talce place, for this much time is taken by the satellite in making 
one re\'olution in its orbit and retumine to opposition to the suti. For 
example, if the earth remained at D during 30 rc\-olutions, then after 
30 timca A^i hours, the iiateUiie would again be seen to cinercc If in 
the meantime (he c^nli h;is m*ivr(! Ut C, farther fnim Jni:iter< h is riear 
ihat If light rei^uires linic for ii« passage, the emergence of the satellite 
will be seen later vrhen the canh h at C than when at B, For we mu£t 
add to the 30 times 41^ boors, ilie lime occupied b>- liglit In passint; 
over the difFercncc between the distances (of the earth from Jupitcrj 
G B and G C, i- c., M C. So in tlie other quarter, when the i^irth 
travels from D to E, approaching Jupiter, the eclipses will occur earlier 
when the earth is at E than when at D. 
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Now by many oh&<rvations of thcs^ ccltpfcf throtif^hcut ten yc^rc, 
it 19 »howo Uui thc»c jncqtialitics arc actually of »ome momcnl, amount- 
iri|E to as much as ten min&tea or more : witcncc U is argfucd iliat in 
traversing the whole dumdcr of thr rartb'i orbit, K L, double th<* d]»* 
taiKC from the <arth to the surt, li^hi uk«s about 22 minutes. 

The motion of Jupiter in it« ortnt while th« canh posses from B to 
C or from f) to E haa been taken into cocuidcralion in Rocmer'd cat- 
cuUitOd, wlkcre it ia alK> proved Uiat tlicsc incqualilics cannot be caoscd 
by iny inrguUrily or ecccntricily in the movcinmt of the latcllitc. 

Now tf we consider the enonnous die of this diameter K L [the 
earlh'f orbitj vrluch I have estimated to be about ^xno time« that of 
the eanh, wc get eonie comprclHrniion of the cxtraordmiry speed of 
hght 

Even if K L were only 2a,ooo diameters of the earth, a speed tra- 
vening thn di-Mancc in 22 rtiinuteii wotild be equal to the rale of a 
thousand dianMr1cr& a mtnuie. I e., 16 3-3 diameters a second (or a 
pube-beat) which makes tdotv than t.TOOtimei too,fxx> tosses, dnce one 
dian>eter of the earth equals 3,865 league*, of which there are 35 to the 
decree, and nince in accoedaiKC with the veiy precise cakubtion made 
by Mr. Picard in 1669 under orders from the kin^- ^ch league contaias 
d^Satoisea. 

As T slated before sound niovca only 180 tolses per second Hence 
ibe sfxed of tight t« over 6no,oco time« as great as that of socmd, whl^, 
however, is rery ditferent from being instantaneous,— it Is the difference 
between any finite number and infinity. Ilic theory that light mow- 
iDcnis are propagated frocn point to point in time being thus demon- 
itrated. it foltowf that light niovcs in fphcricat waves, as docs sound. 

But if tliey are aliie in this regarrJ, they are unlike in others, as in 
the orighia] cau» of the nxxion that transmits thetn^ the mcditmi 
through which they move, and ihe manner in which ibey ore transmiued 
iniL 

We know that soutkd b caosed by the rapid vibration of some body 
(cither as a wHok or in pan)» this ribratbu setting in mot'XMi the ad- 
joining air. But light moventcms must arise at every jioint of the 
htminons body, otherwUe all the vtiiotu pant of the body would not 
be visible. This fact will be dearer from what follows. 

In my judgment, this movement of light-giving bodies cannot be 
more satisfactorily explained than by supposing that tboac that are fhiid. 
«. g^ a flame, and probably dx «ui and stars, oooatst of particles that 
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float about in a much rurtr mctlium, That sHi thrm in violcni mrHion, 
couitnf^ tbem lo strike against tlie still more tniiiute f>articlci of the 
surrounding ctJicr- In the case of tight-giving solids such as red-hot 
metal or carbon wc may AUppo^tc thi^ movement xo be caused b> the 
rupiil motions of the metal ur wooO, t?ic partidea on tlie surface neck- 
ing the rthrr. Hence the- viliralinn pnHlncmg light tniist h*^ mnch 
shorter and faster than that causing sound, since we do not find that 
scuDd diviturhances give n%t to light any more tlian the wave of the 
hand through the air causes sound. 

The next quc*tio« is En rccard to the nahire of the medium thrwtgh 
vvlucli the vibration produced by light-givtiig bodies move*. I have 
ramrd it etfitr^ hut it plainly iltfT'rTK from thr nteditim through which 
scmtid moves, The Ultrr is simply the air we feci and breathe, and when 
it ift removed from any space, the medium which carries light 
still remains. This is shown by surrounding the sc-unding body in a 
glass vessel* and exhausting tlie air by means of the air-pump that Mr. 
Boyle has demised, and with which he ha:* performed so many striking 
expcrimaiti. In tr>'ing tlib cxpcriniciU, liowcver. It is Ijcat to set ihe 
luiundrr tm mltqn or feathrrs so iJjat it cannol c<>nimunicatr vlhraiions 
to the glass receiver or the atr-pump, a point hitherro neglected. Then, 
when alt the air has b?«n exhausted, one catches no sound from the 
metal when tt is struck. 

Hence we conclude not only that our atmosphere which cannot pen* 
ctrate glass b the medium tlirough which sound acts, but that tlic me- 
dium carrying light- vibmt ions ii something diffrrmt : for after the ve»* 
sel is exiunsred of air, light passes through it as easily as before. 

The last point is proven even more eonclu«>vely by the famcuv ex* 
poimcot of Tonicelli. [Fill a long closed glass tube with mercury^ 
then invert it) The top of the glass tube not filleil by the mercury con- 
tains a high vacuum, but transmits light a^ well as when filled willi air. 
This flemonstratu that there is within Uie lu1>c sonic form of matter dif- 
ferent frrmi air. and which pmrtrarrs cither glavs or mercur)-, or both, 
thou^ both are impenetrable to air. And If a like e:cperbient is tried 
wHh a little water on top of the mercury, it lieoomcs equally clear that 
the subMance in (Question traverses ettber glasa or water or both. 

In regard to the different methods of tranfmission of sound and 
light, in the case of sound It is ea^y to see what hap^Miis when one re- 
mcobers that air can be compre«rd and reduced to a much smaller vol- 
ume than usuaL and that it tends with the same force to expand 10 Its 
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Offigiaal volume. This qtiftltly. condderecl aloo^ with it> pencmbiUty 
retaincil in spite of ma:Ii aracUfiulIoQ wenu lo iliow ifuf U consi&fs of 
pmftll panicles thai IVni aboac in rapid vibration in an ether coiuifiltng 
of Gtill more mintiie panicle*. Sound, then, is ou»ed by the »tnig|3;ie 
of thcM panicles to escape wlioi at any point in the course of a vrst\< 
they arc more crowded toifcthcr than at «om< other point 

Xow tlie m-cmilcrful speed of light coosi<lcrctl vflHi iu other quali- 
lie*, does nnt permit tin to belieTe it to be tninnnitted in the »ame man* 
ner. Tbcrefore I ^11 try to explain the way in which I tfunk it must 
take place. I mun first, tiowcver, describe that quality of hard mb' 
staDCCS through whicli they Lransmit motkm one to another. If one 
lake a number of balU of the sure hzc of any hard stibALince, and place 
thnii toudiitig one another in one Ihie. he will find tltat on IcUing a 
ball fif ilir fAnu: siTe strikr againtt tme end of Ihr linr. the motion is 
traiwmitte^l in an instant to the other end of the line. Tlie last ball b 
driven from the line while the others are apparetttly undisturbed, the 
boll thai stnKk the line oomins; to a dead stop. This is an iUnslration 
of a tran^i^iasion of molkon at great »pccd, Taryinf;: directly as tlK hard- 
nv&!k of Hie balls. Yet it is certain lltat tliii IrTtisinissiun is not instan- 
tanrf]us, but requires time. For if the movement, or if you wish, the 
tendency to more, di<! not pau from one ball to another tn »necession, 
ihcy would alt be set in motion at Ihc saine instant and would all move 
forwani at the aame time. Now thb is u> far from the ca?« that only 
the last one leaves the row. and it Itas the speed of the ball that first 
struck the line. 

Therr are other estperimenis, also demorntTatlnf- that all bodies, 
even those thought hardest, such as steel, glass and agate.are really Has- 
tk, atkd bend a little, ik> matter whether they are in rods, baJk^ or bodies 
of any other shape, — dint ist they pve sli^^tly at the point where struck, 
and at once rei^^n their fonncr shape. Tims 1 liave diKOrered that in 
letting a leUaa or aerate ball vtrikc tm a Ur^, thick, flat piece of the same 
subitance the sttrfaee of which ha:t been roughened by the breath, the 
pUce where ll strikes is sIio'aii by a drcular indentation thai varies in 
siie directly as the force of the bkw. This mdicatea that the materials 
give vAmi struck and then Hy bock,— an cvctit that nccc&&arily lakes 
time 

Sow to aiiply nxJi a motk^n to the evpbnatlan of light, there is 
nothnif in thr way of our imagining the panicks of etlief In have an 
ifanost cDcnpIete hardness, and an elasticity as perfect as we need wish. 
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\Vc nctd not here di.KU» the cause of citlicr this hardncu of elasticity, 
a^ th[4 would leaJ us loo far from the qucition at mue. I will rt-marlCp 
however, by the way, that these panicles of ether in spile of iheir mi- 
ntitai?s«, arc aI«o compof^cd of pans ^nd that 1^cir elasticity drpendi; on 
a very rapi^i motion of a subtle substance tr^vcr^Jnc thctn in a]l direc- 
tions and making theju Ukc a structure ihat ofTcrs a ready passage to 
Ihisi fluid. Till* ;mrct-i with ihr idea of M. ^e^c•1Tfe?^, cxcqjt ihal 1 
would noi. like him, give the pores the shnpe of round, hollow canals. 
Thii ii ao far from beinfr at atl absurd or tncomprcbcnKible that it U 
cosily credible that nature uses an infinite aeries of dilicrenl-Gizcd mole- 
Gulei in order to produce her mar\'cloii* effects. 

Moreover, altlu>ui;h vft do not. know the cattse of da&ticily, we 
cannot have failrd In niitioi^ that most bodies posses* this eharartcrwtic; 
hence it is not unreasonable to suppose that It Is a quality of the mlnutet 
invisible particles of the ether. And it is a fact that if one looks for 
some oilier meihod of accouBlin;; for the irradual tranamission of Uffht, 
he will have a hard time finding any supposition better suited than clas- 
tlctty to explain the fact of uniform spee<l. Tliii |uEiifonii »pccd] seems 
to be a ncccfisary assumptitjrt, for if ihr motion flowed down when dis- 
tributed over a ^exi ma«s of matter at a far dtst^tnce from ttfi source, 
then tJiis great tpeed would at kist be lost. On the other hand, we sup- 
pose ether to have the propcrt>^ of elasticity so that its particles regain 
their shni^e with equal activity whether struck a lurd or gentle bbw. 
Tlltts tlie rate at which light would move would remain constant. 

TKANSl^TEO FltOU TRAITE* OS LA LUUlEHfi. 



THE BEGINNING OF CHEMISTRY 



As ASntOLOCV was thr forerunner of artmnomy, so thr herald of 
diemittry was alchemy. In ancient limes alchemy went hand In hand 
with a&tro^c^^y in studying the hidden inl!iscncet had by the spirits of 
the heavens and earth over mortals. 

AtchemistB believed all tluugs to live, and the gases they had learned 
to drive out of such oompounds as red oxide of mercury to l>c the 
^Hrita— the livbg soub— of these subuanees. Tl«e} liad not learned 10 
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&\t wiclc ^1f which vtc do between life and nutter, the S|)iritiul 
Ai^d thr nntcrUl. ihe supcmalural aj>d the natural, bat thought all 
thm^ tmng, spinitiAl, ant! aiitiraL "Ev*rjf!iing, *v«j heaven and hell, 
are of thw earth/' taj'R the ptm^oPlato. Hence alchemy puulcd tt*df 
over the tnnnmitation of netaU. the philosopher's Atone, the inHuenc^ 
of the 9piHtB of ditn^ over health, the elixir of life and the like. Ve; 
mo»1 of the beM known doctors of the Middle Ages, such as Ccber, Avi- 
cenna, Avietbom and Roger Dacon. were alchemists, and the first great 
reprc«enaltve of ipcdicine m tootIctti timei, Paracelstis, was snoilker. 
Ii wm Panedsus (1493-1541) who gave alchemy its most nsefnl 
bent*— "the tnic use of chemic," ay* he. "is not to make jfold. bat med- 
icines.*' 

The Arabians had discovered «ome of the acids. ParaceUos foitnd 
the medicinal use of antimony. Glauber (1604-1668) first nude artJ- 
fidally sntplute of MKlium, caQeil Glauber'* salt, and <1e»cTilKS otlier 
sulphates and chk>rides. He tbottght nicrcury and salt to be the prind- 
plea of all ihirif^ 

Robert Bo>Ic (1627-16^1) examined the mAueDce of pressure en 
air and dcrdoped his Uiv that (the temperature remaining the same) 
the volui^ie of air (or gas) raries inversely as the pressure. By this 
limr i!ir uU^ that the gavt in things are Tiving souls was prctt>- wcti 
overthrown. 

StahJ (1660-1734) advanced the idea that all combtistion is the 
drivhii; off of a fire-ekmcnt, pliloi^ston. This tbeor>- accotttited for 
many facts and was not refuted for a ccntmy. He admitted water, add. 
earth and phlogiston as clmienls. 

Robert Hnokc in 1665 Iwd drt forward the cf^nton Ihaf air con- 
tahis a f;nb4:iancc sucli ai hi saltpetre. Maycw (1645-1679), as ftated 
eiiewbere, experimented on common air, and separated the "breathing 
or lire^r" from tl*e rest 

Joseph Black in the Utter part of the eightetfitfi century showed 
that magTicsia and limr wei^h leu xftcr being heatnl than before, and 
lint thi^i is tiecaufic of the expnUion from ihem of a "filed air" (carbon 
dM»ci<ie). He fotind. too, that they wouM abdorb a la^c amotntt of 
heat which became insensible I0 the touch. Ttu heat he called "latent/' 

I lit escperimcnts bemc us directly to the work of Priestley, Cavcn* 
dish and Lavoisier, and the betrutniug of scknti£c chemistry. 
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RosBXT BCYLS was ihc fourteenth child of th^ Earl of Cork and 
iria l)oni m Muuatcr. IrcUncI^ January 35. 1637. His cduoLtion was rc- 
ccivrtl at Eton, at Stallliridgc umc!ct the redor, and unclcr private 
tutors while travelling. His father died bi 1644 and left bin) the Irish 
ctUEcs. In 1645 he became one of a group of scicnttstfi which after- 
wards (i66j) fJcvclopcd itrto the Royal Socicly. Ttc rest of hia life 
was spent mw^tly in scientific research. He made many experiments 
viitli llie aif-punip invented by Guericke on (he relation of air to life. 
MciHl t>f his wiirk was in brt^aking groinid tn the newer firlds of |ihyiiiat 
and chemistry. Probably ihe most definite result reached by him waft 
liis Law of Compressibility of Ga^cs chat the expansion of a ga« It 
pfEKtically in inverse ratio to the pressure npon it. 

He died December 30, 1691, 

Tnz DiscovKBv OF His Law 

"Wc took a long glassttibc, which, by a dcxierons hand and thr help 
of a tamp, was in sudi a manner crooked at the bottom, tliat il^e part 
turned np was almost parallel to the rest of the lube, and Ihc orifice 
of this shorter leg of the syphon ( if 1 may so caU the whole mstruincnt) 
being hermetically scaled, tlie length of it wa^ divided into inches (each 
of wliich was subdivided iiito eij^ht parts) by a slraif^ftt list of ])a|>er, 
which, containing thnwr [1iviM()n<, was carefully paMctl all along it. 
Then putting \n as n^uch quleksilver as served 10 fill the arch or bended 
part of the f^yphon, that the mercur)' standing in a level mig^t reach in 
one leg to tlie bottom of the divided paper, and ji^t to the same height 
or horixontal line tn the other, we took care, by frequently inclining the 
lube, ^ t)ut the air might freely paji^ frum oitr leg intu the otlier by 
the stides nf ihr irrrrciiry (we took, 1 say, care), that ihr air at last 
bduded fa the shorter cylinder should be of the same laxity with the 
rest of the air about it, Thi* done, we began to pour quicksilrer into 
the longer leg of Uie s>phon, which* by its weight prcs^ng tip that in 
the ihoner leg, did by degrees straighten the tnclndcd air; and continu- 
ing this pouring in of qtiicksilver till the air in the ahorter kg was by 
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con<!en^tion rv<hic«4 lo ukc up but hall the space it po&&«f^cd (1 say 
pca^sset], i)ol tilled) before, we cut our cytA upon the lon^r leg of 
the gbsft, upon whkh we likrwUe pasted a Rlip uf paper caorfuUy S- 
vide<l into tnehec and parts, ouid we obwrvevt, not wilhoul delight and 
AaiiBfactkxi, that ihc quicksilver in thai toogef part of the tube was 39 
meftef hif^her than the other. Now that this obvcrvation doc* both vcr^ 
well a^ree with ami confirm our hypothesis, will he easily disccnteid by 
him that takes notice what we teach: and MoBsieur Pascal and our 
English ftiend'i [Mr. Townlej's] cxperiiretits prove, that the greater 
ihe weight is that leans tipon the air. the more forcible is its endeavor 
of diUtioci, aod ccviseqtientlx its power of redsianee (as other springs 
ttt sCrodgtr when bent by greater wcighU ). For this beiac considerod. 
it will appear to asrree rarely well with the hypothesis, that as according 
to it Uw air iii tliat degree o( dcusity, aiid correspondent nicasure of re- 
sistance, lo which the wdtjhi uf the tncumlTcnt atmo^plierc had brought 
it, was unable to counterbalance and resist the pressure of a mercurial 
eyiinder of about 39 inches, as we arc taught by the Tomcdiian expcri^ 
ment; so here the nnM air being brought to a degree of density about 
twice as great a^ that il Itad before* obtains a spring twice as sUong 
as fumierly. As may ap|var liy it-H lieing ahle tn suttain or renst a 
cylinder of 29 Inches In the longer tube, together wilh the weight of the 
aimospherical cylinder iha: leaned upon those fl^ inches of mercury; 
aiKL as we jmi now iafcrrcd from the Toericelltan experiment, was 
equivalent lo them/' 

At this »la£« of ihe trx|ieriinents the tube broke, awl it was only 
after several mischances that Bojlr was able to complete his obsenra- 
tSocis. 

He then proceeded to the converse ex;>erim4ftt — that is, lo deter- 
mine the spring of rarefied air. A lube, about 6 feet in length, and scaled 
at 08IC cud. wa^ nearly hlled with uiercwryt and into it waa placed "a 
slender glass |iape of about the bignro of a swan's quill, and open at 
bodicocis; all along of which wa^. pasted a narrow list of paper, divided 
Into Inches and half -quarters. This slender pipe being thrust down into 
the greater tube almcst filled with quicksilver, tiic glass helped to make 
il fwell to the top of the tube: and the quicksilver getting in at the 
lower orifice of the pipe filled it up till tltc mcrctxry included in tliat 
was near about a level with tJie surface of the surrounding Tnereur>- in 
die itibe. There being, as near as wr could gtiett,little mcwe than an inch 
of the slender pipe left above the surface of the rcslagnam rncrcuT^, 
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iin'l cn(iK*iiimily tin1i!!cd llTerpvLfitlt, Ihc iirominenT orificr was careful!/ 
closed with sejltng'wax melted; after which ihe pip« wai let ilone for 
a while that the air, dilated a Utile b>^ the heat of the wax, mifiht. upon 
rcfHe:cratioTi» be rcdtjccd to it« wonted density. And then wc observed* 
hy the help of ttir abovc-nicntioii*<l list of fiaptr, wliclher vjf^ had mH 
included mmrwhal morr or wmrwhat l«9 than an inch of air; and in 
either case we were fain to rectify the error by a small hole made (with 
a heated pin) in Ihc wax, and afterward closed up s^in. Having: thus 
included a juat inch of air, we lifted up the slender |iipc by decree*, till 
the air wa» dilated to aji inch, an inch and a half, two inches, clc, and 
cbacrrcd in inchci and ei^hth^ the Icn^lt of the mercurial cylinder, 
which, at each degree of the air** expansion, was impelled above the 
surface of die reiiagnant niereiiry in the tube. T!ie oWrvaiions beinfif 
ended, we presently made the Torricellian experiment wiiTi the above 
mentioned frreat tube of 6 feet loni;, that we micht know the heifl:ht of 
the mercurial cylinder for that parliciilar day and hour, which height 
vrc found lo be 293 inches." 

Such were the exi)er]ments, simple and easily ma^de, which ted 
Boyle to the recognition of the great law wWch bear* his name — a law 
which ifi so far from t>cing "unuscfxiV" that it is r««ogniicd by the phy- 
sicist as of the hrst importance And yet in spite of the tliorouf^hncja 
with which Boyle did the work, and in spitc> too, of the prccl^ton with 
which he stated his rcAuIt^, the attempt has not been vraitlins to deprive 
htm of the w1k>1c merit of this discoverj, ard ihere is scarcely a text* 
book of physics or chemislTy on the Continent^ or at least in Frunee, in 
which his name is mentioned in connection with the matter: abroad 
they prefer to ascribe the j;lor>- to the Abh6 Mariolte, althouch Mari- 
ottc's treatise, De ia Nature de VAir. m which he enunciates the law. 
was not primed until snenteeti >Tars after Boyle had published his reply 
to Liniis,^Tliorpe, Essays om Historical Chemistry. 



THH lAfTT JUDGMENt 




SEVENTEENTH CENTURY POLITICAL 
ECONOMY 



Uktil the last ccDtnrr poliiicaJ ^concmy — the fdmc^ of w<^hh^ 
ma dif^cuiiicd hAn4 m hand witb poJitical i^ci«nc« — the «CE«tice of gov- 
cranait — bat for convcnieiicc wc nott ebcivherc the growth of eo^cro- 
tncoUl ideas. PolLiical economy proper lud lUtk coiwdcration in 
uiciiffit lanes, TlieccDivjinicilecay of Uie Roman stale gave rise loargti- 
menis against gbv* labor and interest on loan?;, anfl to mrattirrx for ihr 
increaM of the frte populatton, bul ccooomkf as a science can bardty 
be fecogniicii to have exited. AJI large economic acthity ccaaed dur- 
iniE the dark af:«a, but the subsequent i:Trmth of the cities and their trade 
gave n^ to what Adani Smith calls the mercantile theory of ccoixmuvca. 

J«in Bculin in xhe taier hiilf nf |J«-- Tiixtwnlli century marie a yrrat 
step In economic »cknce by explaining the ton-fold nte m prices to the 
iniportatkm of gokl from the New WorkL He distii^nii*^^ mociey 
from wealth* Uit othenvise waa a mercantilist in approving the inter- 
ference of govcmnicnt in trade, high taxes oci manufactured imports, 
and low taxes on in^x)rtcd raw materials and food. In 1581 W, S. 
(William Staffcml ) drfcndc*! tlie c^rlnskin of M fnTrisn warrs In Hng- 
laod. Antonio Serra, an flalEan, writing In 1613 in priioo. argued bi 
favor of the nrperiOT profit to the nation of tnamifacture« and for their 
protection. Klonchrttten de Wattcville in 1615 f:ave an exposition in 
French of the rtrtrictivc ideas. He bcUered in gorcrmnenl control of 
all induMricA in the home ifale and In coVmies. Thomas Man 0S71~ 
tl^O was the gmfefdFngfith advocate of this system. He mahttamed 
that the great object of govemncntal economics should be to main- 
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lain the balance of trade, that is. the cxcws of export* over imports, aiid 
that trade rc?ttric1ton:i an<I taritTft should bo fomiulaicd with this end tn 
view. Josiah-Oiild m 1668 aii^ 1690 favored a low rate of tntcrcat 
tnaintaJiicd by £o^-emiiiciit authority and exclusive control of the colo- 
nial trade, lie believef], lilic the rest of ihr mrrrjintiliKlii, m a Targe 
and growinK population. This, k will be rememliered, was In direct 
oppOfiiiioR 1c the old Greek idea. 

The lueramtiJe theory had been put into practical use by moet 
nations, and everywhere there were fast-bound rcrtriclion* on industry. 
Thin at len(fth caused a reaction tiiat later led, in wliat are called the 
physiocrat*^ to the riJjK>sitc cTttremc. 

Str William Prtty ( 1633-1687) was a precursor of the new school 
H« founded the value of an article on the labor required to produce tl, 
argued for a single money standard, against a 6xed rate of interest, and 
in ^rcncral did not believe in ^vcmmcnt control. Sir Dudley North 
(16^1) was also an opponent of the restrictive lheor>'. He believed in 
home iu wetl a» fordgn trade, and in non-interference liy the govcm- 
nteiit, John Ijocke based all property cjn labor — a ttieory tliat implied 
great political con^ccjuences- 

These reactionary' ideas took root in France and developed rapidly, 
I^crre Boiaguillebcrt in the first of the cij^^lccnth century, vainly strug- 
gled against govcmnicnt re^triction.H for tlic sake of manufaclurca, 
and lauded agriculture. Restrictions t>elween naltons he thought as 
harmful a* between individuals. He bron^di! fonvarr! tlie «lea of a tax 
on incomes. Bur his words fell oti deaf ears and had little Influcnct. 
Vaubon in 1707 took up the same line of thought and urged more con' 
sideraiion for the laboring and a^cultural ch^s. 

The gi'cat names, however, of the physiocrat sdtool proper belong 
to the eighti'cnih century, and were Quesnny (1^184-1774) a"** (k;urnny 
[1712-J759). They took for granted the ^loctrine of the natural rights 
and equality of man, of the social contract as the baftis of the state. 
They tliought tlwt labor is the basis of properly, bui the soil the source 
of all v^callh. llie?- a^icd that aE^riculturc, mining, fishing, «t&i are 
the only truly pmcluctlvecHxupitlions; that in;mufaclunes ;md commerce 
tncrcanc values only b>' the amount of labor put in them, and that this 
bbor is not really produclivc because the «um of raw matcrialst ii not 
mcretficd. "Lalsset faire," non-intervention« should be the poticy of 
goremments. Turgot IrieiJ lo carry out their itieas in FranoCt but lie 
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wa» tuuufitaincd by LouU XVL, Ar<l the gorcmmcfU plitng^ on bUndly 
to the RooItJtioai- 

In Eaglind David Htimc brought hU keen insight to bear ac^^iut 
the boUncc of trade tlMX>r>', anil the idcnti&catioit of money And wealth. 
R« vas a frietid of and unqtir^tiinaMy irfluettmrl, Adam Smith, Ixit 
Smith's Wealth of Natiom is beyond doubt the beginning of modem 
poUtica] economy. 



THOMAS MUN 



TnouAS MuN vAS bom in London 1571. HU father and uncle 
were both eoiuieeifd with the minL Mtin wu early a niccewEdl mcr- 
cbant encased mostly in Turkish trade. In Jnly, 1615. he vras elected 
a director of ihc East India Company. His firM book wa» a defence 
nf lh« transact kmi uf tint company. Hia seconil bink^ '*Engiaad*a 
Trcaaurr by Forraign Trad^. or Ibc BalbDce of oar Fornlj^ Trade 
is the Rule of our Treasure." was probably nritien aliout 1630, bcrt not 
published until 1664, twenty-three years after tiU death. The book 
gi%xa the best early cxprcukxi to the vtcvn of the prerailitif; political 
economy of the time- It a important, as the inf^ucocc of the protective 
theory which It repre*e»ls haa been eoomiotA. 



MUX'S "MERCANTILE THEORY* 



TUfi UKAJISTD£*fRlCH tSZ KlXCnoll, AND TO EMCSEASK OCX tUASUm 

AUiOua^) a Ktnffdon may be enrklved by ^fl» mrcivrd. or by 
purehaM taken from some other nations, yet che^ are things un* 
certain and of amall eonaideratioa when they happen. The ordinary 
meuu therefore to encrease our wealth and treasure u by For- 
rm£H Tr^t, whercru wee muii ever observe this ruJc: to acD more to 
itrvtzerv yearly than wee conunic of their* In value. For suppOMr that 
wlicn this Kineilont i> plentifully sencil wilh the Ooih, Leail. Timt, 
Iron, Fish, and other native commodities, we *loe yearly export the orer- 
plui 10 lorraign Countries to the vahM of twenty two hundred thousand 
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pounds; b/ which m^ans wc arc aiabW be>'onJ the Scai to buy am! 
bririr in forraij;n war^^s for our m-t niwl consnunpiions^ to the v^Uuc of 
twenty hitnclrccl ihouKand pouniJ«. By this order duly kept in o«r trad- 
in^r we may reU as&ured chat the Kinji^dom vhall be enriched yearly 
two hundred thousand pounds, which must be bTN:iught to us in so much 
Treasure ; becau-tc that part of our fltock which u not returned to ua 
in wares must necessarily be brought home in treasure 

For in this cam tt canieth tu pass in the stock of a Kingdom^ ax 
in the estate of a private man ; who is supposed to have one thousand 
pound* yearly revenue and two thou^nd pounds of ready money in his 
Cbcct: If sucli a man through excess shall ^pend one thou^nU five 
humlrcd pounds per anrinm. all his ready money will be doubled if he 
takes a Frugal course to spend but five hundred pounds fvr annatni 
wliidi lule never {;ii[cth liktwiM^ in llie Coininoriweahb, bwt in some 
caf«t (of no great nromcnt) which I will hereafter declare, when T shall 
fihew by whom and in what manner this balUnce of the Kingtiom's ac- 
connt ought to be drawri up yearly, or so often as it shall please the 
State to discover how much wc gain or lose b>- trade with forraiRn 
Nations. But first 1 will say something concerning those ways and 
mc»ns vAitch will nicrcase our ex[)onai]ons and flintinish our importa- 
tionn of wArr» ; which bcmg done, I will then fict down some oihcr argu- 
ments both aHirmative and negative to strengthen that which is here 
declared, and thereby to shew that all the other means which arc com- 
mouly supposed to enrich the Kingdom with Treasure arc altogether 
inniffidcnt and mcer fallacies. 



The particnlar ways and means to cncrcasc the exportation of our 
Commociitics, and to decrease our O^naumjilion of forraign wareu. 

The revenue or stock of a Kingdom by which it i% provided of for- 
raign wares is either yafural or ^rtificiat. The Natural wealth is so 
much only as can be spared from our own use and necessities to be 
caponed unio strangers. The Anificial consists in our manufactures 
and iTiduMrii-s Irafiing with fnrratgn cominiMtilim, enncvmmg which 
I win aet down such particulars as may serve for the cause we have in 
hand. 

t. First, although this Realm be already exceeding ridi by nature, 
ycl might it be macli cncrcaKd by laying the waste grounds (which arc 
infinilc) into >uch ernp1o3ment3 as should no way hintler the prcAcnt 
revenues of other ntannred lands, btit hereby to supply our selves and 
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prtvtnt the trnporUtiocu of Hcnip* Fl&x, Cordage. Tobacco, and direr* 
other thuags vriuch now wc felcli fromi strangers to oar greal iiiipover* 
tihing. 

9: We fmy likewise diininbb our fimportations if we would toberty 
regain from cxccsfivc con^tiTiiptioii of forrai^n^ wares in our diet and 
rajmenl, viih nich often change of lashiou* as h used, »o much the 
rtiore to cncrcafie the vrulc and change: which vices at tbb preirul are 
mnre niilrirunia AtmmiCKl u% llun m ftiniirr ages. Yc4 might they esuil/ 
be amended by eciforcing the observation of fiudi good laws as are 
Etrictly practiced in other Countries against the said excesses; where 
likearbc by eonimflnding tlicir own manufactures to be a&eil. thcv i>re- 
rait the coining in of othen, without proliibition. or oflcocc to slrangcra 
tn ibeir mulual commerce. 

3. Tn otir exponalinnc we mtisl not only rrgan! out own wiper- 
flnitiei, but ^io we must consider our neighboiirs* necessities^ that flO 
upon the wanes which the>- cannot want, nor yet be furnished thereof 
elscwhcrei we may (bcsi<le5 tHc ver^t of the Nfateriah) gain 50 much of 
maonfacture as we can* and alio eiidcavx>r to ftcll them dear, so far forth 
a& the high price cau^e not 2 le^ %Tnl in the quanlUy. But the iciiprr* 
flifit>' of our commodities which strangen use, and may also hare the 
same frofn other Nations, or may abate their vent by the u&e of soma 
like wares from other pl^sces, and with little inconvenience; we must in 
this caac Mnve to acll as cheap ai politic we can, rather than to lose 
the ntt ancc of such warca. For yit have found of late years by good 
experieocT, llat l>ring ablr tn wit oxir Clnth chraply in TiirVr>v we have 
greatly enereased llie vent thereof, and the Vcn/rians have lost as mudl 
in the utterance of theirs in thow Conntrcys, because it is dearer. And 
on tfa< other tide a few years post, when by the exccsas-c price of Wools 
our Cloth was exceeding dear, we bat at the Icari half our clothing for 
f]>rraigii p<art», wliich ^ince b no olherwbe ( well neer) rccCA'cred again 
than by the great Fall of price lor Wools and Qoib. Wr 6nd that twenty 
five En the Hundred less In ihe priee of these and some other Wares, 
to the kws of private mens revenues, may ntise :Lbuut 6U) uj^n xhc 
hundred in the t^uantily vented to Ih^ bcnel^l of the publique. 

For when Ooth is dear, other Natiovis doe presently practise ciod»< 
bg, and we Know they waxi; ndtl^cr art nor materials to this perform- 
sncc But when by cheapness we drive them from this emptoymcntt 
and so tn lime obtain out dear prfce again, then do they also use thdr 
lormcr remedy. So thai by these aHcfations we kam, that it is m 
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vain to expect a ercaler rcrcnuc oJ our w&rcs Ihnn their condition will 
aiTord, but rutlicr it concents us to api>ly our ctideaviiurs to llic tunes 
with care and tiiligenct lo help our selves ihe liesl w« may, hy making 
our cloth and other mtnufacturot without deccU, whidi will «ncreai*c 
tlieir estimation and u»e. 

4< 'Hic value of otLT cxportiilion« liVcwisc msy be much advanced 
whtn wc perform it ourselves in cur own »hip3. for then we Rct only not 
tlie price of our wares as tliej^ are vh'orth here, but also the Merclunts 
gaitiK, tJw chargers of en*uran€P, and fraig^t lo carry them liejTjnd the 
Seas. As for example, if (ho Stciian Merchants should ccme hither in 
&eir own shipping; to fetch cur Com, our red Hernngit or tlie like, 
in this case tlic Kingdom ahouLd have ordinarily but 35.S for a quarter 
of Whcalj and ao.j. for a Ijarrcl of red herrincs, whereas if we carr>' 
tlieise wares ourselves into Italy upon tile same lates. It is likely tliat wc 
fhall obtain lifty sbillingx for llic first, and forty tor the last^ which a 
a RTeai iliffercnce in the utterance or vent of ihe Kingdom's stock. And 
althougli it is true that the commerce ought to be free Co sirangcrs to 
brinir m and carry out at their pleasure, yet nevertheless in many plaocs 
tlie exportalicu of victuals and ntuniUou ane either prohibited, or at least 
limited) U> he ikjiie oiiHy by the fieople and Shipping of ihose plaoca 
where they abound. 

5, The fru^ expending likewise of our own natural wealth nagfac 
advance much yearly to be exported unto fttr&nficrs: and if in our ray- 
meni wc will be prodigal, >'et let this be done with our own matcriab 
and mamifAtturci, as Cloth, Lace. Tnibrodcriea, Cutworks and the like, 
where the pxcrw of Ihr rich may lie the cmpkiyment fif the jHVir, whtnc 
labours notwithstanding of this kind.would be more protHable for tlie 
G)mmon wealth, if they were done to the ust of stranf^ers. 

6- The Fishing in hht ^iajnli» seas of England, Scotland and 
Ireland is our natural wealUi, and would cost nothing but bbour, whictt 
the DMUh bellow willingly, ami ihcrtby draw yearly a very great profit 
to themadves by serving many places of Chri&tendom with our Fish, for 
which they return and supply their wanln both of forraign Wares and 
Mony, besidn lh« multitudes of MaHnert: and Shipping, which hereby 
arc maintain'<], whereof a long discourse migltt be made to shew the 
particular manage of this important business. Our Fishing plantation 
likewise in Sfw^Bnj^icn4, Vir^ia, Gr^enJand, the Sttmrtt^ hl<m4t, 
and tiK .Vrt4f-Ff ttnif-ZtiMi, arc of the like nature, affording mucli wealth 
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scd onploymcnts to maintain a great number of poor, nnd to cficrtaM 
our decaying tradc- 

7, A staple or ?hTagazin for forraign Com, Imlico^ Spioo, Raw- 
sTIks, Cotton, wool or anj oilier cornmoilily whauof virr, to be imported 
wiU encrease Shipping, Trade, Treanire, and tbe Kings cu)tonK»* by 
cxportinf; them a;:nin \rbtrt n«^ shall reciuire, nhidi oonr^ of tndtng, 
liath been ihc chief nK&ns to raiM: ycnicCt Ctnoa, the loxff-Countrcys^ 
witb focnc others; and for such a purpose EngUmd stands mo^'t osm- 

lusly, wauling nothing to this performance but otir own dPIgcnoe 
"and endea%'Our. 

8. AUo vrec ought to esteem and chcriKH lho«c tr^e* whtcb ve 
liav« in remote or far Countreyfi, for betides the encr«au of Sh^iptng 
and Mariners thereby, the wares also ^L-nt t}uEbn' and receiTed from 
thence arc far more profitable imlo the kingdom ilisn by our trades neer 
at band: As for example: suppose Pepper to be worth here two Shil- 
Ungs (lie pound con§tsntly, if tlirn it be brought from tlw Dutch at Am~ 

I, tbe Merchant may give ilienr iwemy pence ilie poun<L and gain 

by the bargain, bat if he fetch this Pepper from (he East-Indies, 

he must not give above three pence the pound at the roost, which is a 

miglity advantage not only in thai part which ser^xth for our own use, 

bnt also for that great quantity which (from hence) wc transport yearly 

unto divers oilier Natitxis to be lold at a hi^rr price: whereby it is 

i, that we make a far greater stock by gab) upon tltese indian Cion>- 

littcs, than those Nations dot where ihey grxm', and to whom ihey 

properly appertain, being the natural wealth of tlidr ConnCnes. But 

for the better understanding of this particular, wc must ever distinguish 

bet«<ecn ihc gain of the Kingdom, and tl»c profit of the Merchant; for 

the Kingdom payeth no more for th!s IVpper than is before 

ipposed, nor for any other commodity bought in forraign parts more 

the stronger recdveth hrmt ui for the tame, yet the merchant 

paycih i^ only ihst price, but also the fraight, endurance, cunomes and 

oAer charges which arc exceed in g great tn these loc^ voyages, but yet 

aQ these in the Kingdoms aecompt arc but oommntattons among our 

sehres, and no prii-ation of the KingiSoin stodc, which being duly coo- 

ndcrcd, togellier with the support also of our other trades Id our best 

Shipping to ffa/y, Frante, Turkey, the Hast Counttrys and other places, 

by transporting and venting the wares which wc bring yearly from the 

Bast fndier; It may well stir up our utmost endeavours to inaiatain and 

«alB^e this great and oobk business, so much importing tlic [^tbtiqtl€ 

vt.u. 
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wcahfi, StTCT»gTli,3nd HopfiiwfiR. Nrtthcr i* thrrr l«s honour ard jitd^- 
ment by growuic rich (in thi» mano^) tjpou t)i« stock of other Natioru, 
tiian by &n industrious cncrcosc of our own means, especially when this 
btcr i$ advanced by the benefit of tlie former, aa wc hare fbimd in the 
Btul Indies by sale of much oi our Tin. Cloth, Lead and other Coniinod- 
lliefi, the vml ihrrcof dmli daily imcrcasi- in ihoair Cotintrcys which for- 
merly had no use of our wares. 

9, It would be very beneficial to export money u well as wares* 
belnf^ done in trade only, tt would cncrcase our Treasure; but of tbij 
1 wriic more largely in the ne:^t Chiij>tcr to prove it plainly. 

10. It were policic and profit for the State to suffer manufactures 
made of forraign Maleriab in Ix cxptneA customer free; as VcWedt and 
in other wrought SitVt, FuMifln<, thrown Siltfi an^ the like, il would 
employ very many poor people, atid much eiicr«Lse the value of our 
Etock yearly issued into other Countre)'«,and it would (for this purpose) 
cause the more forraij^ MateriaU to be brought in* to Ihc imprOTement 
of His Majesties Customcs. 1 will here remember a notable increase 
in our manufacture of wu^dmg and twbting only of forraign raw Silk, 
which within 35 yean to my kiunvledge did not emjiluy more than yx7^ 
people hi the Cixy and stibnrbs of Ij^ndon, where at thi5 pros^jt time It 
doth set on work above fourteen thousand fouls, ac upon diligent enquiry 
bath been credibly repon^l tinto His Majesties Commissioners for 
Trade And it is certain, that if the said forratgn Commodities might 
!)« cxporteil from tietice, free of cu^tomeSp dii;4 manufacture would yet 
tiicreasc very nmch, and decrease a« fai^L in /fdfy and the Netherlands, 
But if any man allege the Duuh provtrb, Lh-e and Ut othrrs live, I 
answer, that the Dulchmen notwithstanding iheir own proverb, doo not 
onely in these Kingdoms, encroach upon our livings, but also in other 
lofTUgn part* of our trade (where ihcy have power) they do hintlcr 
and destroy us m our lawful course of livbtf^, hereby taking the bread 
out of our ox^uth, whidi we ahall never prc\-enl by plucking the pot 
from tlidr ntwe, as of laie year* loo rtany of us ^o practise to the great 
hurt and dishonour of this famous Nation. We ought rather to imitate 
former times in taking sober and worthy courses more pleasing to Cod 
Bad suitable to out ancient reputation. 

ji. It is needful aJso not to charge the native commodities with 
too great cuMomcit, IcM by mdraring ihern to the slrangent umt. it hinder 
their verl. And pf^pedatK forraign wares brought in to be Ininspotled 
again should be favoured, for otherwiie that manner of trading ( so 
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miidi importing the good of the Cdnmoo w^ih) camwi prosper nor 
cubttsL Bnt the Conjuimption of mch fomigt^ warcK in the Rtaltn may 
be Uk more cbarj^cd. which ivUl turn to the projit of the Kint^dom in 
the BcMance of the Tr^c, and thereby aUo enable the Kiiit;: to lay up 
th^ morr Trrasurr out of hb yearly inaimc!>, su of ihut partieubr I m- 
!ci>d to write nywe ftilly In ils proper plaee, where \ shall shew how 
Riudi mofiey a Prince may convcnlairly lay up without tlie hun of hU 

12. Ltstlyt in an thin^ we murt endearour to make the TDo»t we 
can of our own, whether it be Natural or Artlficia] ; And foraamudi as 
the people whidi live by tlic ar.» are far ntore in mitnber than tho»c 
who arc inasterft of the irtx\X% we onght the more carefully to matn- 
tatn tbwc cndcax^ourt of the muhitude, in whom dotli cocisttt the great' 
eft strength and ridiea of King and Kii^^dom ; for where tlie people are 
nuBXiSndihcanneood, there the traffique must be great, and the Coun- 
irey rich. The ftaHoiiS employ a greater number of peopk. and get 
morr money by their indnxtry and mamjfactnrrt of the raw Sllu of the 
Kingdom of Cidlia^ than lite King of Spain and his subjects have by 
the revouM of thU rich commodity. But what need we feteh the ex- 
ample *0 far, when we know tlut our own natural wares do not yield 
«o much rofit as our industry? For Iron oar in the Minca is of no 
great worlh, when it 15 compared with the cntploynienl and advantage 
it jidds being digged* Ined, lrar»ported, bought* uld* cast into Ord- 
nance, Muilceta, and many other tmtnmients of war for ofTence and de* 
fence, wrought into Anchors, bolts, sptkes» luyles and the like, for the 
uM of Shipa, Hodsea, Carts, CoadM:^, P1ot4-:hft, and otlier instnuncnti 
for Tillage. Compare our Hicece-wools with our Goth, whidi re<;uirea 
ahearinif, wa^ng. cardingi spinnoic. Weaving, fuUinc, dyin^, dressing 
and oilier trimnun^^. and we ihall find these Arta more protfttable titan 
the natural wealtli* whereof T might Instance otlter evamplet^ btK I will 
not be nu>re lediout, for if I would amplify upon this and the other par- 
tkoUrs before written, 1 micht find matter rafBdenl to ma3ce a Urge 
vohnnc, but my desire in all is only to pro^'e what I propound with 
tnwky and pUinneaa.-^Rcpript from im editigcL 
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THE BASIS OF PROPERTY IS LABOR 



WiiKrnRR wc con ai*lCT natural reason, which tctls us that men, be- 
ing once bom, have a right to their preservation, and consequently to 
meat end drink, and *tKh other things as nature affords for their subsist- 
ence ; or rcvelalior. which gives us ar account of thoAc grants God made 
of tlir world to Adam, and to Noah, and lo hi* sons, ii is very cloar tliat 
Goil, ai^ King David txyA, Pid. cxv. 16, "ban givim the earth to ttie 
children of menf giwn to n^ankind in common. But this being sup- 
posed, it seems to some a very great difBculty, how any one should ever 
come to have a property in any thirg^ I will not content myself to an- 
swer, that if it be dtfBcuh to m^kc out property npon 3. supposition, that 
Cod K^ve tJie wtirld u> Adam, and his jx^eriiy in lunmu^TiH il J* imjwi- 
slble that any man, but cmt universal monarch, shotild have any properly 
upon a fuppotition that God gave the world to Adan, and hU heir« tn 
succession, exclusive of all the rest of Wis poslcrily, But I shall en- 
deivor to fthew, how men might come to have u |nx)|)eny in .teveral parts 
of that which God ^ve to mankind in common, and that without any 
«!xpTe:&» cunipacl of a!l the coTTuminrni- 

Cod, who hath given the world to men in comi^ion, hath also given 
them reason to make use of t1 lo the best advantage of life, and con- 
venience. The eanhn and all that 1% ihCTdn, ii given to men for the lup- 
porl and comfort of their being. And though aJl the fruits it naturally 
prtMlucca, and bea^^s it fceJa, bclongal to mankind in common, a^ tliey 
arc produced by the ipontaneouv hand of nature; and nobody has orig* 
inally a private dominion, cccluaivc of the rest of niankind, in any of 
than, as lliey are tlius in tlietr luiluial .it;ite : y^l being given ftir ihc u*c 
of men. there must of necessity be a means to appropriate them some 
way or other^ before they can be of any uac, or at all Ixmdiciat lo any 
partictilar man. The fnn't. or vcntson, which nourishes the wild Indian, 
who knows no indoaufc, and U still a tenant in common* must be 
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h», wk! so hi», L c, a part of him, thai another am no longer have any 
rifiltt to it, before it can do him anv t^ood for the 5Upi>oct of life. 

Though the c&ith, and all inferior crcaiurc^, be comrroci to all 
men, yrt every man h» a property in bb own peraon : this no ^^y 
has any right to but himself. Tlic Ubour of hi» bo<ty, and the work of 
hU hands, we nuy tay, are propeHy hU. \Vhauoe\'er then he rensovea 
of the stale nature ha« provided, and left It in, he hath mix^ his bboofs 
with, and joined to it somethn^ that U hU own, and thereby tnake^ it 
hb property. It bcinc: by him removed from the conmion slate nature 
hath plact^ it in, it hath \ry thU labour aomcilnng annexed to It, that 
eTCcludei ihe common right of other mm. For this labour being the 
unqtiesCionable property of the labourer, no man titil he can liave a 
right to what it once joined to, at toast where there U enough, and as 
good, left in common for others. 

He that is nourished by the acorns he picks upon an oalc, or the 
apples he iratliers irvu\ ttte trees in the nxKxU lus certainly appropriated 
thcfD to himselL No txxly can deny but the nourbluBOtt h hW I ask 
then, when did they U^in to b^ his? when he dlgetfed? or when he 
cats ? or when be bcrilcd ? or when he brought ihem home ? or when 
be picked them tip? and it is plain, if Utc 6rst gathering made them not 
his, nothing else could. That labooir put a distinction between them and 
the conuiiun : that added »o<nethui^ lo them more tliaii nature, the com* 
nam motlKr of all, had dooe ; and so ihe>- became his private righL And 
will an>oi]e say, he liad no right to ihoie acoma or apples he thus appro- 
priated, because he had not the coniamt of all manlrind to make them 
his? Wasitarobberyihustoassume to himself what belou|^ to all in 
common? If such a consent bis that was tieccaary, man had starved, 
twtwithstanding the plenty God had giv<^ >unL Wc mc in oocnraooi* 
which remain vo by compact, that it is tlic taking any pan of what Is 
ccmmon, and renv>vtng it out of the slate nattirr leaves it in. which be* 
gvic the property: without which the comniafi b of no use. And the 
taking of this or that port, does noc depend on Ifae exprcas cooMot of all 
the commoners. Thns the grass my horse has bjt: the turfs my servant 
has cut ; ar.<l the ore I have digged in my place, where I luvc a right to 
tbem in common with others become my property, without the assi^na- 
tJon or oonsciit of any hotly. The labour iliat was nunc, rCTrovtng thern 
out of that common state they were in, hath fixed my property in thcni. 

By making an explicit couMnt of ev«ty commoner neocas ar y in 
aoj mc's appropriatico to himself any part of what is given in common; 
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children or Krvantfi could not cut ibe mat, which th^ir father or nuuMr 
had provided ior ihan in common, istthoui flflsigTiinff lo every <mc his 
peculiar part. Though the water niiiTiing in the fount^n be every 
one's. 3~ct wfxi c-in <]oubl, but tliat in the pildier i» h\% only who drew 
£t out? HU labour liath taken il out of The- hj»idfi of nature, where It 
wu coirmon, and belonged ec^ually to all her children, anJ hath thereby 
appropriated it to himaett 

Thus thi* law of rcaion malces the deer that Indian '« who hath 
killed !t : it is allowed Lo be l^ta goods* who has bestowed His labour upoii 
il, though before it was Ibc common right of rvcryont And amongT^l 
those who ttrv eonnred thL* civilised part of mankind, wlio have made 
and niiiltiplie<! positive laws to determine property, thia ori^nal law of 
nature, for the beginning of property, in what was before common, *til] 
Uik^s place ; and by virtue thereof, what Hish any one catcher in tlie ocean, 
tad great and still remaining: common of mankind; or what ainbcrgrisc 
any one tnkea up here, i» by the blK>t]r that removes h out uf fliAt com* 
mon stale nature left il En. riade fiis proprrt), who Ltkes thai pains about 
it And even an^migst us, the hare iha! any one u hunting, is thought 
his who pursues her during the dia«c: for being ft bc9£t that :g still 
looked upon as common, and no man's private posse»ioii; whosoever 
ha^ cnpbycd so much labour about any of that kind, as to find and 
pur>uc her, h^in thereby rcn^tived her fnnn the state of nature, wherein 
sHe was common, and liath begun a property. 

It will periiap* be objected t« thii, that " if gathering the acorn*, 
or other fruit« of the earih, &c. makc« a right to then^, then can anyone 
toeroeu a« much as he will." To which f answer, Nol so. The same 
law of nature, Uiat does by this means give ua property, docs also bound 
that property too. "God baa given u> all things richly,'* i Tim. vi. t2, 
is die voice of reason confirmed by insplraifan. But how far has lie 
given it to us? To enjoy. At much ax anyone can make use of to any 
advantage of IfJe before it spoils, fio much be may by His labour fix a 
prci>crty in: whatc\'cr h bc>-ond this, is more than his sbare^ and be- 
longs lo others. Notlung was made by Cod for man to spoil or destroy^ 
And thus, coDsidcring tbe plenty of natural provisions there waa a Ion;; 
tkne in tbe world, and a few spenders ; and lo how small a part of tliat 
provision the industry of any man oi>u!d extend iltelf, anr] ingross it to 
tbe prejudice of od]crt;etpedallykeef>ingwitltiii die liounds, «et by rea* 
iOQ, of what might serve for his tisc : there could th?n be little room for 
qtarrcls or contentions about property »o C5tablish«d. 
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But (I*c diicf matter of pro|)crty bcmg now no( tlie fniHs of the 
ranh, wl the beans thsi nilMtvt on \x, bui the earth ti>c1f : at thai which 
tak«t in amt cirne« with it all ih« rot : I tJtmk it ii plain, that property 
in that too is acquired as the former. Ak much land as a man tOIi, |>lant«, 
improves, cultivate*, and csn U9c the pnxhict of. so much U hi» properly. 
He hy ht>1a1)uur docs, a& it were, iiKlofc it from Uic cocnioon- Nor will 
h invalidate hi* right, to tay cverjtiody else ha* an ecptal iil!e to il : antl 
therefore he cannot apprc^xriite, he cannot incioae, wiihom the consent 
of alt bii feUow conmioneri, all mankin^L God, when be gave the world 
b common lo all mankind, corrnnatidcd man aUo to labour, and ilie pen- 
ury of hi» oonditton required it of htm- God snd hi« reaaon commanded 
faim lo aubduc die earth, ic. improve it fbrthcbcnditof&re, and therein 
lay out Komethini^ upon it that wai hU own, \t\% lalxntr. Hr that h\ 
obetlience to Thi( command of God subdued, liMed and sowed any port 
of it, thereby annexed Co it «omethine that wax hi« property, vhich an- 
other had no title to. nor couid without injury take it from liim. 

Nor waa thb appropriation of any parcel of land, by improving it. 
any prcjndice to any other man. since tlKrt waa stiU enough, and as 
good left; and morr tlian the ycrt anprovtilAl could u«*. So that, in 
effect, there vi"as never the 1«9 left for others because of his Inclosure 
forhinifielf: for he that leaver as much aaanothrr can make u(« of, doe< 
aa good a» take noihtn}; at all. No body could think hin^Klf injured by 
the drinking of another man, though he took a good draught, who had 
a whole river of the same water left him lo quench hia thirst: and tlie 
case of bnd and water, where there ia enough of both, b perfectly ihe 
aame. 

God gave the world to men in common : but since he gave it to fhem 
for tbeir benefo, and the erettteat convcnicncMS ol life they were capa- 
ble lo draw from it, it cannot be atq^poaed be meant it should always 
remain ootnmon and uncultivated. He gave to the use of ihe industrious 
and rational (and lalvoar waa to be ht» title to it) : not lo the fancy or 
covetoumcss of lite quarrebome and eontentiom. He lliat had ai good 
left for hi* improvement ax was already taken up, needed not to com- 
piadi, ought not to meddle with what wus already improved t>y another's 
labour: if he did, it is pbin he desired the benefit of another's pains, 
whidk he had no rigltl to, and not the ground whkh God lod given him 
in CMnmon with Mher« lo labour on. and wlierrof tliere was as good left, 
at that already po»e«ied, and more than lie knew what to do with, or 
Ms mdustry could reach to. 
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It b true, in laud thai is common m England, or any orhrr country, 
where there h ptcnty of people under govemnieni, who have money and 
oxnnicTce, no one can inclose or appropriate any port, without the con- 
ficnt of all hi« fellow -commoners; bceauac this it left common hy com- 
pact, i. c. by the law of the land, which is not to be violalc<L And though 
U lie coinuEOii, in re^i>ect to suiiie ineru il h not w tu all mankiml ; hut is 
the joint property of this conntry, or ihi^^ parish. Bpaidcs, ilie remain- 
der, after sucli inclosure, would not be as good to the r«t of ihc com- 
moners, as the whole was when thc:>' coitid £ll make use of the whole; 
whereas in the bej^nning and lir^t peopling of the £rcat common of the 
world, it wa* tjiiitc otherwise. The law man wa* under, was rather for 
appropTtatin^;. God cnruniuHlcd, and his wanU forcni Inin lo laljtiur- 
That WA% hiR property which cotild not Im? takrai fTDm him wherever he 
had Bxed it And henee subduing or cultivating the earth, and having 
dominioii> we see are joined together* The one gave title to the other. 
So that God. by eommanding to subdue, ^ave autliority so far to appro- 
priate ; and the eondilion of human life, whkh requires labour and ma- 
terial* to work on, necessarily intrxjduces private poMcssioio* 

The TTieaHire of properly nature has well Ret by llie extent of men's 
labour, and the conveniences of life: no man'* labour could subdue, or 
appropriate all; nor could his enjoyment consume more Uian a ^mall 
part ; fo that it was in^possiblc for any man, this w&y. to intrench upon 
t1:c right of another, or acquire to himself a property, to the prejudice 
of hia neighbour, who would still have room for as n^ood and xt large a 
possession (after ihc other liad taken olk his) as before It was appro- 
priated. Tills measure did confine every man's po«sessioii to a very 
moderate proportion, and Eucli as he might appropriate to himself, with- 
oat injury to any body, in the tint a^cs of the world, when men were 
in more danger to be lo^* by wandering from their cconpany, in the then 
vast wildemcs^s of the earth, than to he straitened for want of room to 
plani in. And the same mea.Mire may be allowed still without prejudice 
to any body, a* fnllas the world seem*: for supposing a man, or fam* 
fly, ia the state they were at first peopling of (he world by the children 
of Adam, or Noah ; let hjm plant in some inland, vacant places of Amer- 
ica, wc sliall find lliat the possessions he could make himself, upon (he 
measures we have given, would ni^t \k very lar^^e, nor. even to tliis day, 
prejudice the rest of mankind, or give them reason to complain or think 
ihemvch'es injured h>- this man's bicronehment : though the nkce of men 
have xww v^^rtokd tliemsclvcs to all the comers of the world, and do infin- 
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itely excwd the small ntimbft at fhf b^gmniiig. Nay, the «rtmt 
of gTOUixl IB of u> liuU vaLiK, vrithout Ubour, that 1 lave beard k 
affirmed, that in Spain iUcIf a nnan may be permitted to plou^, »ow 
ind reap, without bdnft dbturbed. upon bud be has no other title to, 
but only his making use of it. DuE, on ^hi contrary, tbc inhibitants 
think thrmsrivnt 1irliol<l«n to him. wlio. by hU tndu?itry on nr^)<fcteiL 
and coD^uently w^slc land, has Increased ibe sttxk of com, which ihry 
tranced Bnt be this ai it vril). which I by no ftreu on; thU I dare 
boMly afKinn, that the some nilc of propriety, (viz.) that every man 
should have as much as he could make me of, would bold still in the 
world, without straitening any bod^; aince there ia land enough in the 
world Id siuffin- itotibTe the inhaTnlants, had not the invrntion of money, 
and th* tacit of nw^ to put a value on it. introducrd (by consent) larger 
potaessaons, and a right to them; which, how it ttas doi>e, 1 shall by and 
by shew more at brgc^ 

Hus is certain, that in the beginntng, befbre the destre of havins: 
more than man needed, had altered the intrinsic value of things, wliich 
depcndaoalyontlidrusefuhicics tottiehfeof man;oTludagrccd,thata 
little pinvT of yrllmr metal, which would keep withont wasting or decay, 
should be worth a great piece of flesh, or a whole heap of core : though 
men had a right to appropriate, by their labour, each one to himself, ^ 
much of the things of nature, aa he cotild uae: yet this could mt be 
much, nor to the prejudice of others, where the umc plenty was still 
left to those who would use the sanie industry. To whkh let mc add, 
tint he who appropriates land to himself by his labour^ does not lessen, 
but incrrasc the common stock of mankfaid : for the provisions serving 
to the mppon of htJtnan life, produced by one acre of tnclo«ed and culti^ 
vitcd land, arc (to spc^ much within compass) ten timu more than 
those which are yielded by one acre of had of an equal richness lyn^ 
waste in common. And therefore lie that incloses laiM, and has a 
greater plenty of tJie convcnietxes of life from ten aors, than he ooold 
havr froiTi an hutidrrd Irft to nAlnrr, rTi:iy Inily be ¥tal*\ ti> give ninety 
acres lo mankind : for his labour now suppltei him with provtsioRS out 
of ten acres, which were but Hie product of an hundred lying in eom- 
moo- I lure here rated the iinpi^n-ed bnd ver^- low, in makini;; its prod- 
ud but a5 ten to one, when it is much nearer an hundred lo one; for I 
ask, whetl^r in tl>e wild woods and nncuhivaied waste of America, left 
to nature, wilhoul any trnprovonent. tillage or lmsbandr>', a ifnasand 
acnea >'ield the needy and wretched inhabitants at many convenknoes 



170 



SB\-BOTBEHm CfiNTtmV FOUTICAL eCOHOliY 



of Hfc as ten acrcft of tqiudly fertile land <lo in Devonshire, where they 
arc "^'cll cullivatcd* 

Before the uppfopriutlcm of land, he w!k> galhered an much of the 
wild fnii% killed, caught, or tamed, as many of ihe beaiU, as he could; 
he that so employed hi^ i^uiriK about Any of the £T>ontaneou» products of 
nature, as any way to alter thnn from Die mtc ^vhidl nature put them 
in, by placinj: any of hb USoLtr on than, did llicrcby acquire a property 
In tJiciii; but tf Oiey perislicd, in hh ]>OHseviion, witbuut their due uw; 
if the fniit* rotted, or Ihe ventKon purrific<l, before he could spend it, 
lie o^cnded against the ccmnion law of nature, and was liable to be pun- 
ished; he invaded hts neighbour's share, for he had no right, farther 
titan hts U3C called for any of theni, and they micbt seriiC to afford hia 
con%xnlcncea of life. 

Tlic same rucasurca governed tlie possession of land loo; whatito* 
ever heliUrd and reaped, laid up and m:tc\c use of, before il spoiled, that 
vns his peculiar right; whatsoever he enclosed, and could feed, and 
make use of, the cattle and product H*a£ also hi£. But if either the grafi« 
of his inelosurc rotted on the ground, or the fruit of his planting per- 
ished without ijathcrini:. and laying up ; this part of the earth, notwith- 
M^nding hh luclosure, was still lo l>e looked on as waste, and might 
be the iJuMcisiim of any other. Thus, at the hcginntng, Oin might take 
^ much ground as lic ooufd till, and make it his own land, and yet leave 
enough to AbeKs sheep to feed on: a few acres would serve for their 
pos^^essions- But as families increased, and industry enlarged tfieir 
stocks, their possessions enlarged with the need of them ; but yet it was 
commonly without any fixed property in the ground they made use of, 
til] ihcy incorporated, seltled ihemielves together, ami tniitl citle»; and 
ihm, by constTit, Ihey came in ttme» to set our the bounds of (heir dis- 
tinct territories, and agr« on limits between tliem and their neighbors; 
and by laws within Ihcmselres, settled the properties of those of the 
same society : for we *ee, that in that part of the world which was first 
inhabited, and therefore lilcc to be best peopled, even as low down as 
Abraltaiii's Ituie, die>- wandered with their flocks and ilieir lierdi^. wludi 
w^s their subKlancr, frrely up and <Iown; and lhi« Ahraham did in a 
COuntr>- where he was a Stranger. Whence h h plain, ihat at least a 
great part of the land lay in common ; that the inhabitants valued it not^ 
nor claimed property in any more than they made use ot But when 
there was not room enough in the same place, for thrir herds to feed to- 
gether, they by crmsenl, aa Abraliam and Lot did, Gen. xiiL c^ squarated 
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and enlarged their pasture, where it best liked them* And for the same 
reascm Esau went from his father, and his brother, and planted in Mount 
Seir, Gen. xxxvi. 6. 

And thus, without supposing any private dominion, and property in 
Adam, over all the worlds exclusive of all other men, which can no way 
be proved, nor any one's property be made out from it ; but supposing 
the world given, as it were, to the children of men in common, we see 
how labour could make men distinct titles to several parcels of it, for 
their private uses; wherein there could be no doubt of right, no room 
for quarreL 
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BERKELEY 



Ova JMTitODUCTioN to modcm philosophy in this volume b & au&- 
ckat preface lo the pliUo&oph> of Uic dgliiccnlh caitury. 

Berkrlcj was bom at Kilkrnny, Irdantl, in March, 168,^. He <n- 
itred Trinity College, Dublin, in 1700, and remaiaed there for the next 
thirteen years, 

Locke and Deicartcft were the bert known philosophers at that time 
and Berkeley was mucli interested in both. In 1709 he published hi< 
Cs^ay towards a New Tlicury of Vi^^ioii. In this lie ari^ued that nW tltat 
h acnially given us b>' sghc i« a color «en^iion — not distance, nor even 
space dimentioni. In 1710 be published his Prindptet of Human 
Knowledg;c. Locke bad declared tliat we get all onr knowlet^e from 
sensational and onr retleccion^ njxrn thcni — ihaE we can hare no definite 
idea of substances, but must »uppofle thcni in order to have something 
to support the quahtie* given uk in Ktisation. Berkeley went farllier 
ihan this, He argJies that ilie only things wc know are menial and the 
only catise of things we krow is our own will, whicli, too, is mental, 
and concltidcfi that we have no right to suppose this unknown sub«tance 
to be anythinf; but mental, that 19, God. Later he further explained his 
thought in hb dialo^cs. considering the world of our sensations ats In a 
way the s>inbolic langnaKe of Cod. Tn 1713 he vi^itc<l I.ponilon, and 
some years later Italy, In 1724 l»c was made Dean of Derry, He 
planned a collie in the Bermudas, and spent three years in Rhode 
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liUmL Most of the rest of hi» Ufc vrju spent in soutlicm Irdaad as 
Ctfihopof Cloyne. He d&edst Oxford tn January, 1753. 



PRINCIPLES OF HUMAN KNOWLEDGE 



1. It IS tvidcAi 10 any one who lak« a *urvi:>- of Uic objects of 
faumnn knowlcitge iliat Uiry arc eiiher tiUns actually imprinlctl on the 
tenses; or eli« ineh a« are percdxYd hy ittendnig I0 itie passions and 
Optfatioii* of the mind ; or lastly tJfot formed b>^ ^rlp of memon- and 
■nogiiation — either compouncfingf dividing, or barely representing il>c»e 
on{:inaUy perceived in tlie aforesaid wtys.— By sight I have the ideas 
of light and colours, with U^eir Kvcra! d egr e es and vanatiom. By 
toudi T perceive hard and soft. I>eat and cold, motion and rcMStanoc. and 
of all ttieie moTc and Icvt cither a» to qtianliiy or degree. S^nelliiig fur- 
i^hes me with odoiirs; the palate with lastev; and lieanng oonve>'K 
■ouods to the mind in all their variety of tone and cocnposition. — And as 
several of these are obscrted to aocompany each other, they co<nc to be 
marked by one name, and m> to be rcpnted as one THirira Thns, for ex- 
tttiplc, a certain coloui-, taste, enidl, figure and consistence liaving been 
oh«rrvrd tn go together, are accounlrfl ine dblinct thtn^, ^t^iiird Ivy 
the name affU; oth*r eotlectioiu of ideas constittiie a stone, a trce^ a 
hook, and th« like sentiUe thing*— -which as they are pteasii^; or dis- 
agreeable excite the passions of love, hatred, joy, grief, and so fofth. 

a. fiui.bcsidcsall that endless vanict>' of ideas or objed^oflcDOwl* 
«dgGi there is likewise sonielhin^ which knows or perceives them; and 
cxercbo divers operations^ as willtog, imagining. rpn en Ac ri ng, ^nul 
thetn. TWs prrrrtring, active bring hi what I call mim», spiftrr, soul, 
or uvsELP. By which «*or<Js 1 do dot denote an)' one of my ideas, but 
a thinj^ entirely distinct from them, wherein they exia, or, whkb i£ thv 
Aome thing, whereby they are perceived — for the cxisttnoc of an idea 
consists in being perceived. 

3, That neither our thoughts, nor passions, nor Ideas formed by 
the imaginatiivi, exbJ withrmt tite mind, is what ewrybody will atkyw.— 
Aad to me it Is no less evident that the various sexsatioxs, or idfos im< 
ffhUid on tkt smtt, howerer blended or combined together (that is, 
whatever ^ffcu they oocnpose), cannot exist otherwise than m a mind 
peroeiving thero — I tbmk an irittiitivc knowledge may be obtained of Uila 
by any one that shall atla»d 10 nhU is mran/ by Ihf term exist tekm 
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cf piled tc scfixibfc thingx. The lahle 1 write on I say cueists, that b, I see 
and feci it ; and if I were oiil of my study I flhonld «y it existed — (ucan* 
mg thereby that il 1 was in my study 1 m^hi perceive il, or that sonic 
other spirit acliially does pcrcdvc U. There vrai an odour, that U, it wa> 
sneU;l1iere wa& a 50tind, ihaf is, it wan hn^rd; a colonir or figure* and It 
was perceived by sight or towch. This is all tliat I can trndervtard by 
these and tlie like expressions. — For an to what is said of the absolute 
eJ^Elcnce of unthinking tilings without any relation to their being pcr- 
ccive<l, that is to mc perfectly iininiellieiWc- Their esse Is perapi, nor 
Uit p05?^ible they should have any cxi&tcncc out of the minds or thmktng 
tilings whidi perceive than. 

4. It is indeed an opiTiion strangely prevailing amongst men, that 
houses, mountains, rivers, and in a word all sensible cbj*rcis, have an 
exi*tcnec, natural or real, distinct from their being perceived by the tin- 
derttandlrif;. Hut, with how great an assurance and aeqivescence soever 
this principle nay be cnterttoncd in the world, yet whoever sliall find in 
his heart to call it hi qucHtion may, if I mistake not, pcrcrivc It to in* 
volve a manifest coniradiclion. For, what are the forcniCTitioned objects 
but the things we perceive by senie? and what do we perceive be^dtt 
our own ideas or sensations? and is it not plairly repugnant tliai any 
one of iheie, or any comUnation of ihcm, should exist unpcrccived ? 

5- II we thoroughly examine this laict it will, perhaps, be found 
at bottom to depend on tite doctrine of abstract ideas. For can there be 
a nicer strain of abstraction than to di?^lingulsh the fjeijtettfe of senses 
objects from their beinj^ percavfd, so aa to conceive them existing un* 
perceived? Light and colours, heat an<l cold> extension and figures — 
in a word the tilings wc see and fee! — what are they but so many sensa* 
lions, ntlions ideas* or impressions cm the sense, and is it possible to 
separate, even in thought, any of tltcse from perception? For my paitp 
1 might as easily divide a thing from itself, I may, indeed, divide in 
my thoughts, or conceive apart from each other, tho«e things which, 
fmii^s, I never pcreeived by sense so divided. Thus, T imagine tho 
tnmk of a human body without the Hmbs, or conceive the smell of a 
roM without thinking on the rose itself. So far, I will not deny, I can 
abstracl^^ if that may properly be called abstracficn which extends only 
to tlie conceiving separately such objevrts as it b |X)Ssib1e may really exist 
or be actually perceived aiunder. But my conceiving or imaglnhig 
povp-ef does not extend beyond the pouibility of real existence or per- 
ception. Hence, ea it is impo^ble for me to see or feeJ anyUiing without 
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an actual vemation of that ihing, so it U impossible for me to conceive 
in my ibotJgbU any sensible thing of objeci diUinci from the sensation 
or pcrrcpiiou oC It, [In Iruih. the object and tlic &cn»tion ftrc tJic tame 
thing and c&xuiol therefore be abatmctcd from each other.] 

6. Some truths tliere are so near and obviotn to the mind that a 
Euan iieed only open his cytt to see them. 5ticH I t^tce thiK ini[x>nanE 
ODC to bCt viz., that all the choir of heaven and furniture of the earth, 
in a word all thoec bodies which comi>oi3e the tmghty franic of the world. 
Ittve not any fiibaUCencc witlmul a nund^hat their Mng b to 6« ^^r- 
ctitred or knoten; that conso^nently so long as they are not actially per- 
cdvcd by me, or do not «ci«t in my mind or chat of any other created 
fpiril, they muat eilHcr have no cxiftenoe at all, or else subsist m the 
mind of some Eternal Spirit — il being perfectly timntd legible, itnd in- 
voK-ing all the abmrdity of abstraction, to altnlmtc to any »nglc part of 
limn an existence independent of a spirit. To be comrinced of which, 
tile reader need only reflect, and try to ««par^te in his owD thoughts the 
b^ng of a Bcn^ible thin^ frocn its Mng /■nvWnni 

7. Prom what has been iaJd h it evident there is not any other 
SitbalaDCG than spiut, or th^t vrkich f^c^tvu, Btit* for the fuUcr dcm- 
otutration of this point, let it be considered the scmiUc qiialitica arc 
cobur^ ^tifc, motion, smell Uste, &c., i €^, iIkt ideas perceived by 
acotc Nov, for an idea 10 cxiii in an cnperceiving thing is a manifest 
contradiction ; for 10 have an idea is all one as to perceive; that there- 
fore wherdn colour, l^re, &c. exist mtst perceive them ; hence it is 
dear there can be no unthinking substance or substratum o( those ideas. 

8. Ilut, «iy you. though the ideas thcmKlvcs do noc exist wiih- 
oat tlic mind, yet tlterc may be tilings like tlicm* wlncreof tikey are oopces 
or rrKrml)bncr-(, vrhidi things rxisl wilbottt the mind in an i&ithinldtig 
substance. I answer, an idea can be like noching but an idea; a colour 
or figure can be like nothing but another colotir or figure. If wc look 
bat ne\-cr so little into our thoughts, we shall find it impossibk for us 
to perceive a likencM except only between oiir ideas. Again, 1 ask 
whether tbo»e ttupposctl otigiiialt* or exletu^i tilings, of wliich our tdea& 
are the pktitreK or repne<mtatinn£. be themselvrt perceivable of no? If 
they are, then they are Ideas and we have gained our point; but if 
yov say they are not, I ^pcal to any one whether it be scnie to assert a 
eolour la 10(e aomctftiDg which b Invirible; hard or soft, like something 
whidi is intangible ; and so of the rest 

{^ SoQK there are wlio make a distbictjun betwtxt fwimary and 
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jtfifOiufary qoalilica. By the former they mc&ti extcnsioD, 6^vre. motiocL 
rest, sotidity, im|>cnetrabilUy, and number; by the latter tlie>- denote all 
other HenKible qualities, as colour)^, *ioun<1s tailea, and io forth. The 
ideas we have of these last the}' acknowledge not to be the resembtancifs 
of anything existing vithout the mint!, or unpctcci^'ed, but ihey vrill 
have our idcu of the primary' qualities to be paitcma or iniaE:cs of things 
wliidi exist without ibc mind, in an unthinking substance which ihey 
ctll Matter.— By Matter* therefore; we are to under^taiul an inert, se»se~ 
hss suhsjcncff, in which €XtfHsiofi, fignrr cud mcthtt do (Wftwffy 
subsist But it i« evident, from what we have already shewn, that ex- 
tension, fi^re. and motion are only ideo^ existing in the mind, and that 
an idea oin be like nothing but another idea, and tliat consctjucntly nci- 
llier they nor their archetypes can exist in an uiiperceiving lub^tonct. 
Hence, il h phifn that the very nntlon of wliat l& caUeii Moiter or cor- 
poreal substance involve* a contradiciton in \L 

io< Tliey who a»sen tliat figure, moiior, and the teat of the pti- 
mai>' or original qualities ^o exist without the mind, in unthinkinjf 
BubaUnces^ do at tlic ^amc lime acknowlc^igc that colourf, sounds, beat, 
cold, and auchhkc seoondarj" qualities, do not — which they tell us arc 
^en>atH]n^ exislintT in the iriiml aliinc, that dqK^id oii aiid are occa- 
sioned by the different size, texture, and motion of ihe minute particle* 
of matter. ThiR they take for an undoubted truth* which they can dem- 
onstrate bcyoiKl all cxce]>tion. Now. if tt be certain that thoec original 
<tualilics arc inseparably united with the other sensible qualities, and 
not, e^-en ui tliouglit, capable of bciitg abstractcil front tlicnu it plainly 
follows that thry rxUt nnly in the mtntl. Rut 1 derire any nne to reflect 
and try whether be can, by any abstraction of thought, conceive the 
extension and motion of a tx)dy utthout all other sensible qualities. For 
my own part. I see evidently that it is not in my power to frame an 
idea of a txxly extended and moving;, biit I must withaJ give it some 
colour or other sensible quality which is acknowled^ to cxi»t only 
m the mind- In short, extcnuion, figiirr, nnd motion, ahstr^^cled frofw all 
other qimlinrf;, arr inconceivable. Where therefore the other sensEble 
qualities are, there must tlieie t>e also, to wit, in tlic mind and h^ 
where else. 

ti. Again. s:r£^ and sm^l, swift and jtotv, are allowed to exist 
nowhere without the mind, being entirely relative, and changing as 
the frame of po^tloin of die organs of sen«e Tarie«, The extension 
therefore whidi exists without the mind is neither great nor small, the 



ElCHTBENTa CBNTCKV PSILOSOPBT 



m 



modoo nriiber tvdii nor slow', ihat is. they are notWng 3t all- Bm. say 
yoOt they arc cxtcnstoci m general, and motica in gen«nl: thus w« 
sec how much the tenet of cxteiuled moveable w^tanocs existing with- 
out the miod depends on that ftrjtnge doctrine of abslract idcai. And 
hrrf T c^tunot hut rcnufk luw nearly the va^ftie and inclctertninale de- 
scription of Matter or cnrporral nub^tanne, irhtdi (he mnlem phik»* 
Cfshen are mn into by iheir own prifidples, resembtes that antiquated 
and so nuich ridiculed noiion of JHOfmd frimo, 10 be ntei with in Ari»* 
totle and his follom^era. Without cxtenako M>li<lity eaaoot be coo- 
ccivcd : since thcrtfoK it has been «hewn that extension exists no< in 
an tmthinkmj: substance, the same must aUo be (roe of solidity. 

IX Thai numbcT \k wtirHy the creature of rhe mind, even though 
the other qviaHtto be allowed to exist wfihout, will be erldent to who- 
ever cousiden that the ome thing bcant a different denocnhtttkm of 
number as the nund views tt with different rtipecU. Thus, the same 
cxtcnmn U one* or three, or thirty-six, according as ibc mind considers 
U with reference to a >ard, a fool, or an inch. Number is jo viiibly 
relative and dependent on nven's understanding, llial it ts slnince to 
think how any one vJionld give tt an alMolnte exii^cnce withoivt the 
mbd. We say one book, one pagv, one line, etc. ; all these arc equally 
mils, though some contain several of the others. And in each instance, 
it is plain, tlie unit relates to some particular combination of ideas arbi- 
trarily put together by the mind 

13. Unity I know sotiie will liare to be a siinple or vncompaunJed 
idea, accompanying aH other ileas into the mind. Tlial I have any 
snch idea answering ihe word wnj/y I do not find : and if I had, methinks 
! could not miss finding >t: 00 the contrary, it should be the mon fa- 
miliar to my understanding, skiee it is laid to acoomp*py all other ideas, 
and to be perceived by all the ways of sensation and rcflca a oni To mj 
no more, it is an abHraii idea* 

14, I shall further aikl. that, after the same manner as modem 
phjloaophers prove certain »ensible qualities to have no exisEenoe in 
Ikfatter, or without tlie mind, the same thing may be lik^wiM proved 
of all other sensible qualities whatsoever. Thtis, for instance, it is sakl 
that heat and cold are affections onl^- of the mind, and not at all pat- 
lems of real beings existing in tiK corporeal sabrtancca whicli excite 
them, for that the same body whldi appear* colil to one hand Kccma 
warm to another. Xcpw» why may we not a& well argue that figure and 
extension are not patterns or resemblances of qualities existing in Mat* 

Tt. tl 



in 



BICBTKENTH CBNTURV FHllX)SOPHT 



ter, because to the same eye at difTerenl stations, or eye$ of a different 
texture at th« same station, they appear various, and cannot therefore 
be the imafes of anything; settled and determinate williout the mind? 
A^ain, it ifl proved that sweetness ia not really in the stpid ihing^, be- 
cau.<>e tlic thing remainirg unaltered the aweetneiU is changed into 
bitter, a>i in case of a frver or otheraise vitiated jxilair. I* it not nx 
re^aonable to *ay that Tnotlon \s not without the mind, aince if ihe sue- 
ec£c>on of ideas in the mind become fiwifter tbc motion, it is acknowU 
cdged« shall appear aJowcr withotii any alteration m any external object. 
1$, In short, let any one con-^idcr those argumcnta which arc 
thought manifestly to prove that colours and tastes exist oniy In tlie 
mind, and he ftlrati find they nuiy with eqnal force he brought to prove 
the same thing of extension. figiJre, and motion. — Though it must be 
confetied thi» method of arming does not so much prove that tliere 
h no extetuicn or colour in an outward object, a£ tliat ttv do not know 
by saiS£ which is the true extension or colour of the object But the 
ATgunKiits fors^ing plainly ^hcw it to be impot^iblc that any colour or 
extension at alL or other scji^tblc quality wliat^oevcr, should cxiat in an 
unthinking subject withcut thr mind, or in tnilh, that thenr shoiild be 
any such thing as an outward object. 

16. But let u£ examine a httle the received opinion. — It ta eaid 
extension is a mode or accident of Matter, and that Matter is the sub- 
4lralurn that sxipports it. Now I desire that you would explain to me 
what is ineajU by Matter's supporting extension. Say you. 1 have no 
idea of Matter and ihcnrforc cannot cxiJain It, I anTiwer, though you 
have no pofitiive. yet, if you have any meaning at all, you musr at least 
have a relative idea of Matter ; iliough you know not what it it, yet you 
tmtst be supposed to know xvhat relation it bears to aocidents, and what 
is meant by iu supportuig them. It ia evident "support" cannot here 
be taken in its usual or literal tense — tts when we say that pillars sup- 
port a buildinff: In what sense therefore must ft be taken? 

17. If we inquire mio wh*t the most aoci]r;tTc philtMftphrni de^ 
dare themselves to mean by mctttial snh%ta»i£i^ we *liaU find them 
admowledge ihey have ro other meaning annexed to tho^e sounds but 
the idea of Mng in gemtai, together with the relative notion of its sup- 
porting accidcnU. The gcacraJ idea of Beinf: appcarelh to me the most 
abitract and Incomprehensible of all other: and as for its supporting 
accidents, this, a» «^ have just now observed, cannot be understood in 
the common sense of those words; it mu^ Iherrfore be taken In some 
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cthfT %€r^»e, btit wHat llui i« thry ilo r>oi rxpJain^ Sci xhx\ whm I con* 
aider tbe two pims or branches witich make the si^lAcatioa of iti« 
words tivafrrMf ^v^fM^^, 1 ani conviiKcd there i« do distinct mcaninj: 
annexed to tbcm. But why should wc tremble ourselves uiy farther, 
in dbcuAabg tfib nuierial subjiratum or "support" of Agure, And mo- 
tion, and other ^nuutile qu.'dilin? Doe« it not loppcne thry have an 
exsAcnce without the mbd? And U not this t direct repugnancy, and 
altogvthcr inconceivable? 

18. But. thouf;ti it were posaibte tliat solid, ficxired» moveable ttth- 
jtonctJ may cxi5t i^ithout the mnkd. corresponding to the idea^ wc hare 
of bodies, >-et Im>w b it pofisible for us to know this ? Cither we must 
know it by Senw or by R«won,^Asi for onr senwen, by ihem we have 
the knowledge only of our s^ns^rlcms, ideas, or those things that are 
imniediately perceived by senKc, call them whaX >'0«i will : but they do 
not inform us that tluni:s exist without the mind, or unperceived, Like 
10 those which are perceived. This the Materialists themselves acknowl- 
edfe. — It remount therefore that if wc have any knowlcdsie at all of 
external things, it must be by Reason inferring tbetr existence from 
what is Immediately perceived by fiense- Bat what reason can tndnce 
iu to believe the existence of bodies without tJie mind, from what we 
perceirCf since the ver>- patrons of Matter IlKmselves do not pretend 
there b any ne^^^sary connexion betwixt tlKin and our ideas? 1 say 
it ii granted on all hands— and wliat happens in dreams, frcniies, and 
the like, puis it beyond dispttte»-that it is possibte we might be affected 
with all the ideas we haw now, though there were no bodte* exiilTn^ 
without resembling them. Hetoce, it is evident the supposition of exter- 
nal bodies is not necessary for tbe producing: otir kSceis; since tt b 
granted they ore produced somctimo, and might posaiUy be prodnccd 
ahraya ta the same order wc see them m at preaefit« without their cota- 
currcnotu 

19. But, though we might possibly have all our sentaiioos with* 
out tbem, yet perhaps h may be thought easier to conceive and explain 
1h« manner of their prodtKtioOf by supposing eternal bodies in tlieir 
likeness rather than otherwise ; and so it might be at least probable there 
are nich things as bodies that excite their ideas m our minds. But 
neither can ihls be said ; for, iltoogh we gt^'e the Materialists ilieir ex* 
temal bodies, thry by their ovi-n confes si on are ne^-er thr nearer know- 
htg Aosp our ideas are produced ; since they own themulves unable to 
comprehend in wfiat maimer body can act upon spirit, or how it is possi- 
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\>\t it thoiiM imprint ary itfcn in !hr mmil. Huoce it is evic!enf the pro- 
duction of iileas or ^cnutions In our minds can be t}0 rc^sosi why wc 
ehoulcj supi>osc Matlrr or corporeal £ut»tajices, since th^t is aclcnowl- 
cd^cd to rciraUi equally inexpliciblc with or without this supjwsitioo. 
If therefore it were possible for bodies to exist iTithout the mind, yet 
to )mM ihey do so mu%l need* be a very prccarioui opinion ; since it v» 
TO suppose, withckiil any rrA-tnn ;ir all, that God \Kis rrc-atnl mEiiimcTHlslc 
beinjfK that are entirely useless, and serve to no nianncr of purpose- 

aa In short, if there were exicmal botltet, it h impoitible we 
should ever come to know it; and if there were not. wc might have the 
very sanic rca»ns to think there were that \vc hare tiow- Suppose — 
what Hfj one can deny powible— an intelligence xvUhotii tht htlf 0/ €X^ 
Unwl bofiirf, iii l>c affcrlfd with the \:ime. triun uf seniatitMia or ideas 
that you are, imprinted in itie same order and with like vrvidrc" in 
hit mind. I ^^k whether that intelligence haih not all tlie reason to 
believe tlw existence o£ corporeal substnnces, represented by his ideas, 
and excitin]^ them in his mind, that you can possibly have for believing 
the sanie lliine? Of tins there can be no question — which one consider- 
ation were enough :n mnke any re;isonab1e pt^rson «uHi»eet tlie 9lren|ft}i 
of w!iaie\'eT arguments he may think himself lo have, for the existence 
of bodies without the mind. 

at. Were it necessary to add any fertlier proof Af^ainst the Ejcist- 
dice of Matter, after what has been said, I could instance several of 
thoM: errnrs and dlfTiculticft (not to mention impieties) whicli have 
sprung front that tenet. It has occasioned numberless controversies and 
disputes tn philoiophy, and not a few of far ftreater moment in religion. 
But I shall not enter Into the detail of Ihem in this place, as well be- 
cause 1 think arf^uments a posUnori are unnecessary for eonlirmin;; 
what lias beeiL if I mistake not, sufficiently demonslratcd o friorir aa 
because I shall hereafter find ccoiKion to speak somewhat of tliem< 

23. I am afraid 1 hsve iciven cause lo think 1 am needlessly prolix 
in handling this subject. For, to what purpose is it 10 dilate on that 
which niay be dernonit rated with the utmoAt evidence m a line or two, 
to any one that is capable of the least rdiection ? It is but looking into 
your own tbou^hu, and so trying ^licther you can conceive it possible 
for a sound, or 6gurc, or motion, or cokmr to exist witlioift the mind or 
unperceived. Tills <*sy (rial may perlia|T4 make joii see thai what you 
contend for is a tjownriglit contr^ctioiu Insocnuch that I am content 
to put the whole upon tlib issue: — If >*ou can but oocceiire it possible 
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lor oiw exteadcd mov^abl^ siilviancv, or, in gmrT;il, hv sa\y one hlo, 
or anjthinf: lilce an i<ka, lo txisi ochenxbc tlian in a mind pcixciTing it* 
I shall readily give up the cause And, ai for all dnt comp&gM of ex- 
ternal bodice >'ou contend for, I shall firant you itA existence, though 
>^ou cannot either pvc ttie any rcoMn why jroti believe it exists, or 
Malign any u%r to it ^vhm it iit MipjiDHCfl lo exist ! Kij, the bare poasJ- 
biliiy of four of^niors betng in>e «halt pass for an argummi that it Is sa 

23. But, $Ay >x>Uf nirely there Is oorhln^ easier than for me to 
{ma|;inc trees, for instance, in a parV, or t)ooks existing in a d^et, and 
fiohody by to pcrccit'e ihcm. I an^wer^ you may do so; there is no diffi- 
culty in it : but what i^ all this. 1 bcscexh you, more than framing in your 
mind certain klcas whidi you call books and trees, and al the same time 
c^ihtftg to framr thr ulra of any onr :h;il may pem-tvr them? Rut do 
not you yourself perceive or think of them all the while? This there- 
fore is nothing to the purpose: it only shews you have the po^'er of 
tmagimng or formint; ideas in >wir mind ; but it does not shew that you 
can conceive it possible the objects of your thou^hl may exist without 
the mind. To make out tliis, it is iKccssary thai ycu conceive ibaii ex- 
isting uncDiiedvcd or uTtthtJuglil of, which is a manifest rqmgnancy- 
\Vhen we do our mmo« to conceive thr existence of externa] bodies, 
we are all the while only contemplating our own ideas. But the nund, 
Is^ng no notice of iUt!f, is deluded to thirk it csn and does conceive 
bodies existing unthought of or without the mind, though at the same 
time they arc apprcbendcd by or exist in itself, A little attention will 
dssco'ver to any one the truth and evitlcncc of what is tierc said, and 
make tt umiec&aary lo insts: on a^y other proofs against the existence 
of ma/mof subjtanfe. 

A4. It is very obvious, opoQ Ak kaat mquiry into our own 
thoughts, to know whether it be possible for m to umitrftand what ts 
nmnt by the obscinU existence of sensible objects in thrmsflv^t, or 
with^mt tkt mimJ, To me it is evident those words mark out dther a 
direct contradictioci. or else nothing at all And 10 convince others of 
tins, I know no readier or fairer way than to entreat they would calmly 
atlcnd to Ihdr own thoughts: and if by this attatlion the e^ p tine » or 
repugnancy of those expressions does appear, surely nothii^ more is 
requisite for thdr conviction. It is on this therefore that 1 tnsbt to wH, 
that Uk absolute exiHetice of imlhinking ifringa are worfU without a 
meaning, or which indude s contradiction. This is whM I repeat ttnd 
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inculcate, vu! earnestly recommend to the Attentive thottc^ of the 

25, AJJ our ideas, scn&atioas. motions, or the things which we 
pcKcivc, by whatsoever namcn ihcy may be di«tinguuhed, arc visibly 
uiactivc — tlicrc is nothtug uf Power or Agency incluOed hi tJiem. So 
th^t otic idra or ubjt?ci oi ihiui^ht cmrot pn^dtter nr make any altera- 
lion in another. To bo salUficd of ihe inith of ihU, there is noihing 
eUe requisite but a bare observation of our ideof. For, since they and 
every part of tlicri exist only in the mind, it follow* that there i* nolh- 
ing in them but what is perceived : but whoever shall attcni to his ideas, 
whether of sense or reficction, will not perceive in them any powtr or 
activity; there is, llierefore, no such lliiTig cunlamed in tliem. A little 
attention will discover to us that the ve-rj- liring of an idea irnplie* i>a*» 
tiveuess and inertness in h. Insomucli that It is Impossible for an idea 
to do anything, or, £tric1ly speaking, to be the cause of anything : neither 
can it be the resemblance or pattern of any active being, as Is evident 
from sect. 8. Whence it plainly follows that extension, l^^rc, and mo- 
tion cannot be the cause of our sensations. To say, tlLcreforc. Chat these 
are the dfcd* of i«^wrrs revuhui^ from tlic a jrtli^ju ration, number, mo- 
tion, and siie of corpuscles, must ccnairly be false. 

36^ We perceive a continual succession of ideas ; some are anew 
excited, others arc changed or totally disappear. Tliere is tJiercfore 
some Cause of these idcsis, whereon the)- depend, and which produces 
and changes them. Tliat this cause cannot be any quality, or idea, or 
ooinbinaliai of ideas is dear from tlic precxtling section. It must tlicre- 
fbre be a KiihMancr; Inil it has hf-L-n shown Iliat there is no corporeal or 
material sabatancc: It remains therefore that the cause of ideas b an 
tnooTporeal active substance or SpiriL 

37, A Spirit is one simple, unctivided, active bdng— as it ferctivts 
ideas it is calletl the Undersfandinx, and as it produces or otherwise 
ct<rat(S about them it is called the Wt//. Hence there can be no idea 
formed of a soul or spirit: for, all ideas whaierer, heki^ passive and 
inert, (vid. sect. 25,) cannot rrprr-^rtit unto iis, hy way of image or like* 
ness, that which acts. A little attention will make it plain 10 any one 
that to have an idea which shall be like that acti^'e principle of motiou 
and change of ideas b absolutely impossible. Such is the nature of 
Spirit, or that which acts, that it cannot be of it^li perceived, but only 
by the effects which it produceth. — If any man shall doubt of the truth 
of what is here delivered, let him but reflect and try if we can frame the 
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idea of my Power or Active Bcinp; aiKl wti«Uier ht hd* Meu of two 

pfinciptl powers, marked by the mmca li'ili and Undtrtt^Bdms, dis- 
tinct from cadi other, u well u from a thinl idea of Substance or Bcin; 
in general. wiUi a relative motioa of lis stipponicig or beiitg the mbjcct 
of the aforefaLd fx>wen — which U signified by the nnme Soul or Spirit. 
Thja ifl what some hold : tmt, 90 far as I can we. the words »>if/, sotil, 
spirit, do not stand for diRcftnt ideas, or, in tnAh, for any idea at all, 
b«iv for 9omcthiii£ which i» ycry different from ideas, an<l whidu bcntg 
ao Agent, cannot be like unio, or rcfimcnicd by, any idea vrlialsoever. 
{Though it muftt be owned at the sam« tim« that we hare lome nt>tiom 
of soul, spirit, and the opeolian of the mtnd; such as vil&ng, loving, 
hating— Jnamudi aa w« know or imderttand the meaning of tbeae 
words.] 

28. 1 find I can cxdlc ideas tn my mind at pleasure, and vary and 
ihift the sccfie as oft as I think hL It is no more than wtOingi and 
strai^Tway litis or that Idea an«es in my fancy : and hy tlie same power 
it is obliterated and makes way for another. This making and uomak- 
ing of ideas doch vtry properly denominate the nrlnd active. Thtu 
much is certain and groandcd on experience: but when we talk of uit- 
thkiking agents, or of exciting idea^ cxchiMrc of Volition, we only 
amuse ourselves with words. 

^ But, wtuuever power T may have over my own thoughts. I 
find the ideas aciually perccfved hy Sense have not a like dependence 
on my wilL ^Vben in broad daylight I open my eyes, it is not in my 
power to choose whether ! ihall M?e or no, or to determine what par- 
ticular objects »hal] present themselves to my view : and ao likewise as 
to the hearing and other scr^c!, the ideas imprinted on then: are not 
crea1urc» of my will. There i^ tlicrcfore sovne oiker Will or Sjnril iltaL 
produces them. 

3a The Idtss of Sense are more strong, ]iTtty» and dbtinct than 
tho» of the Imagination: they have hkewif« a steadiness, order, and 
coherence, and are not exdtcd at random, as tho»e which are Ute effects 
of human wills often arc, but in a regular train or series — the admirable 
oonnexkio whereof sufficiently teHltTies t]>e wiliikmt and hnMrvokncr of 
ka Amhor. Now ihr irt ntlr* nrr*lMJi*hrd mrihjiHt whrrrin ihr Mind 
w« depend on exciies in us the ideas of sense, are called the ia:vi of uj- 
turt; and these we learn by experience, which teaches us that such and 
such ideas arc attended with such and such other ideas, in the ordinary 
coocacofdiings* 
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31. This gives us a aort of foresight wtilch enables ti) (o regulate 
OUT actinnit for Ibc bcnrfit of lifr. And without this wr Rlimilil he etcr- 
natly at a loss; we ootUd not tmow how to act anything Out might pro* 
cure us the Icsst pleasure, or remove the least pain of sense- Thai food 
nourishes, sleep refreshes, and fire warms as; thai to sow in the seed- 
lime is the way to reap in llic harvest ; aad In general dial lo oblaio sudi 
or Hitch aids, such or such ti^eans are cimchjcrive^-all ttits we Imow, not 
by dlscoveTing any nf^essaty connexion between our ideas. b;il only by 
the obstrzation of ttie vettlevl laws of nature, without wliich we sfiould 
be all in uncertainty and confusion, and a growTi man no more know 
how to manage himself in the affairs of life than an infant just bom. 

32. And yet tliis eonsistenl uniform working, wtuch so evidently 
<TUplayK ihc |;iKnIncs» and wiwloin of tliat Covcniiiig Spirit wluise Will 
constitutes thr laws of nattirr, is so far from liading oiir thoughts xn 
Him, that it rather sends them wandering after second causes. For, 
when wc perceive certain idci* of Sense corittnily followed by other 
ideas, and wc know Diis i£ not of our own doing, wc forthwith attribute 
power and agency to the idcai themselves, and make one the cause of 
another, llian which fioihini; am be more absurd and unuitcl%ib1e. 
Thus, for rxamplr, having ohservrrj ihat whm wr prrrrivc by Mght a 
cert:un round luminouit figure we at the same time perceive by touch 
the idea or eensation called heat, we do from thence conclude the sun 
to be the caus^ of heat. And in like manner perceiving the motion and 
collision of bodies to be attended with sound, wc are inclined to think 
ihc laitcr the tffcct of the former, 

33. The Ideas imprinted on the Senates by thr Author of nahire 
ftre called rgat ikingt: and those excited in the imaginalion being less 
regular, vivid, and constant, arc more properly termed idfC4, or ima^ft 
cf ihings, which they copy and reprciscnL But then our saisations* be 
they never so vivid and distinct, are nevertheless idca«, that is, they exist 
in the mind, or are perceived by it. aa truly as tlic ideas of its own fram- 
ing. The idea* of Seiise arc allowed (o have more reality m Ihcm, that 
is, to be more strong, orderly, and coherent than tlie creatures of the 
mind ; but this is no argument that they exivl without the mind. They 
are also Icis dependent on the spirit, or thinking subst^uice t^hich per- 
ceives them, in thai they arc excited by the will of another an<3 more 
powerful f>pirit; yet Mill they are ideas, and certainly no idea, whether 
bint or strong, can exist otherwise than in a mind perceiving It, 
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David Hcut wubora at Hciinburgb In April, i^tx. Ht ftuili«d 
for s time ai the univfrfiity in the city and later bqciui the reading of 
hw, but forsook it for philoacpbical pursuits. He publuhcd his "Treat- 
ise on tbc Undcrst&ndiDe'' in 17^40. 

BcrkeU? hatl ar^uol that the unknown sometlnng prcsupfxwciJ ts 
the cauic ol sois^tlon^ mn^ br t^imibr in natorr to tlw- u-\t wr aJfrtirfy 
know and hence an mtdlccuiality, Hunie Attacked all th)< and in fKl 
tiw pofteibilhy of all f^itofiopliy and all fcimce by maintaining tliat there 
is no sdf but 1h« diicoancctcd sensations and ideas of consciousness, 
ibal the idea of cause and eSoct b «iiiip1y the rcauH of liabtt. that aQ 
experience U personal m4de up of tlic mental pJumum^na of the mo- 
ment not necessaHly related, and hene« that all cmain knowledge U 
anpossiblc- 

About 1741 he became intcreeted in political s:t4>jects and his essays 
m Ihat held were widely read, lie argued agiinrt the idea that money, 
instead of men and commodities, constitutes wealth, and as a conse- 
quence again^ the prindple that exports shouki exceed flnporls and 
a^^st restricted trade Adam Smith later adopted many of these 
Meas. 

In i/jt he was appointed Librarian of tlie Faculty of Advocates, 
and turned his attention to history. His history of England was pub- 
lished in the next ten years* 

He became sccreUry to Lord Hertford, ambassador to France in 
1763, and from i^ to 1769 he was Under-Secreiary of State. He 
died in Edinburgh Ai^ust 35, 1776* 
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I am sensible how ahttiuK all this reasoning mnsl appear to the 
gmeralhy of reatlers, who not being accnstom'd to snch profound r^ 
fleaEoos on the inttikctuiJ facnhics of the mind, will be apt to reject 
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as chitnrrical whaltrver nlrikcs nol in wjlh the coinnitm rtcciv'd notions. 
anJ with the cavicst and mast obvious principles of philosophy. And no 
doubt there Arc liortic pain^ rc<]uir'd to enter into theic arfj^mentt ; tho' 
pcriiapa very little arc necessary to perceive the imperfection of every 
Tulgar hypothesis on this subject, &nd the litlle light, which philosophy 
can yet afTord uh in Much ?tul>linie and &udi curious spccutatioiu. Let 
men be once fully peniwadcd of rhr«c two principlni, Thai iherf it notk" 
«i^ m ttny object, eonsidtfd in hitlf, which can affcrti us a rfoton for 
draunng a tcnclusu/n beyond it: and. That cvtn after thi observation cf 
the frequent or cotijlcut conjuficticts of objects, av h^vc no rc^on to 
draxa any inference eoneeming any object beyond those of tffhieh v/c 
htax had experienee; 1 Kiy, let men be once fully convinc'd of theie 
two principle*, and thin will throw them so loo«e from alT common Ky»- 
tenUj that they wiU make no difficnity of receiving any, whidi may 
appear the most CKtraoniunary. Thc«c principles wc have found to be 
sufficiently convincing:, even with regard to our most certain reasonings 
from causation : But i shall venture to aitirm, that with rcg:ard to these 
conjectural or probable reaaotiin|£S they still acquire a new decree of 
evidence^ 

First, TIa ot>vfotis, that hi rcflsonlng* of thii kind, 'tis not the 
objca presented to us, which, considered in itself, affords tis any reason 
to draw a conchision concemini: any other object or event. For as this 
latter object is suppot'd uncertain, and as the iinccrtunty is deriv'd from 
a coEiccard contrariety of causes in the fonner, were any of die causes 
placed in tlic known qualities of that object, they wou'd no longer be 
comceal'd, nor wou'd oar conclusion be uncertain. 

But, secondly, 'tis equally ob%'iotis in this species of reasoning, that 
a tile transfererce of the past to Ihe fui;ire were founded merely on a 
coocluaioQ of the tindcrstandirg, it cou'd never occaaion any belief or 
assurance. Wlien we transfer contrary experiments to the future, 
we can only rep<at the«e contrary experiments wt^h their panicular 
proportions: whicli cou'd not produce assurance In any singte event, 
upon which we reason, unless tlie fancy melted together all thotc imagei 
that concur, and extracted from tlietn one siJigle ;dca or intake, whicli i^ 
iniense and H^-ely in proportion to the number of cjcperimcnts from 
wbid) it is deriv'd, and Uieir superionty above thctr antafonisis. Our 
pa«t experience present* no cietenninate object; and as our belief, luiw- 
ever faint, fixea itself on a delerrntnate object, His e*'k]eni Uiat the belief 
arises not merdy from tho transference of past to future, but from some 
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opcnrion of tlie fan^y conjoou'U willi Su Tlus nifty lcft4 us to cDiKnv« 
the fnaiuirr m which that fsr.iTcr cntrr« imo all cur rcasoninffi. 

1 dull conclude thi« tubjeci with two r^flcctjo^is. which may de- 
serrc our ftttCDtkiru TTw rtw* may be c3:pl:uo'd after thi* tnasuicr. \\Ti«i 
th« mind forma a reaaonint: conccming any matter of fact, which is only 
prolablc; k casta its tyc backv^ard upon p4sl experience, and transfer* 
rirg It to the future, \% presented with so maiiy ajntrary vie^n of tta 
object, of which those that are of the same khid uniting together, and 
running into one act of the rr.ind, terv« to fortify and iuUreo It. But 
avppose that this mtihittidc of vicvra or gtimpsct of an object prooccda 
not from cx perieocc, but from a \-o1uolary act of the imafficatton ; tiib 
effect docs not folkrw, or at Icait lollows not in the >anic d^rec. For 
iho' ai»tum and education proilucc belief b>' such a repetitiou, a^ b not 
dcrir'd from eYpenrnce, yrt this rei|iiircK a loi^ trad of timr, aSoog 
with a very frequent and ttndesign\1 rff4titwn^ In general we roay 
pronounce, that a person, who wou'd voiuntcrily rtpcat any kka in his 
mind, iho' supported by one pm experience, woti'd be no more tnclm'd 
to believe the existence of its object, tJtan if he had contented himself 
witli one survey of It Bc&jde Hie effect of design ; eadi act of llie mnvd. 
being n-parate and independent, ha?t a sqarate influence, and joins not 
Us force wtih that of iu fellows. KoC b^g united by any common o^ 
jcct, producing them, they have no relation to each other: and conae- 
qtiently make no transition or union of forces, IHs phmomenon wc 
ahaU understand belter aftei^-ards. 

My Atcond redectson ts founded on thoae large probabilities, vrhieh 
tf»e mind can judge of, and the minnte differeticns it c»n rhim-e betwixt 
them. When the chancer or experiments on one side amount lo ten 
tbotuand, and on the other to ten tbcxuand and one, ihe judgment gives 
the prcfcrancc to the Utter, upon account of that superiorily: tho' 'its 
plainly impouJblc for the mind to m^ over ever)' particular vkw, and 
distinguisli the superior vivacity of the Image arising from the superior 
num!>!-r, where die ilifferrnct- ii ot inenn«idera!iAe. WV have a parallel 
instance in the affections, Tis evident, according to the principles above- 
mecckxi'd, that when an object produces any passion m us. which varies 
according to the different quantity of the object ; I say, 'tis evident, that 
the passion, properly speaking, is not a simple emotion, but a com* 
pounded one of a great number of weaker passbns, deriv'd from a vbew 
of each pari of the object. For mthrrwisc 'twere impossible the pA^^ucm 
shou'd encrease by the encrease of these parts. Thus a man. who desires 
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a thotuand pounds ha« in reality a thousand or mort dctircs> which unit- 
inf together, teem to make only one paaaioa; tho' the compoaition evi- 
dently betrays lUdf upon every altcntion of ihc object, by the preference 
ht gives to the larger number* if superior oiily by an uniL Yet Tiothui^ 
can be more certain, than that no nmall a diffrrmce wou'd not be dts- 
oemibte in the pai^Sons, ror wou'd render them distinguiihalife 
§TOtn #ach ether. The difference, therefore, of our conduct in prc- 
Cefrtng the greater ntiniber depends not upon our paBaions, but 
upon cuitonii and gfn<rai rults. We hare found in a multitude of in- 
stances, that the augmcDting tlic numbers of any auru angincnta llie p&s- 
eion, where the number* are precise and the difference sensible. The 
mind can perceive from its Immediate fceLlng, that three guineas pro- 
duce a greater paision than two ; and thU it transfers to larger numberSt 
becLu^e of the resemblanoe ; and by a general rule aasagns to a thousand 
guineas, a stronger passion than to ntne htindrcd and ninctyaine. These 
general rules we shall explain prcscatly. 

Bui bc»ide these two species of probability, wfaldi arc derlv'd from 
an imptrffct ex()erience and from coittrcry causes, tliere is a tliird aris- 
ing from Analoct, which difTers from them in some materiaJ circum- 
stances. According to the hypothesis above exphtn'd at! kinds of rea- 
soning from causes or effects arc founded on two particubrs, vis., the 
constant conjunction of anj- two objects in all pust experience, and tJie 
rcBeniblance of a present object to any one of them. The cfTecl of these 
ivrt^ iKirticuIari is, that the present object invigorate* and enlivens the 
imagination; and the rcKmblanee, along with the constant union, con- 
veys Uiis force and vivacity to the related idea ; which we arc tliereforc 
ttid to believe, or assent to. U you weaken either tlic union or resem- 
b1ance> you weaken the principle of transition, and of consequence that 
belief J which arises from it. The vivacity of tlv fir^ impression caiuiol 
be fuHy coorey'd to the related i<lea, either where the conjunction of 
their objects is not constant, or where the present impression does itoc 
perfectly resemble any of those, whose ttnion we are accuslocn'd to o\h 
serve. In those probabilities of dtaace and causes above-explain'd, 'tis 
the constancy of the uniocu which is diminish'd; and in the probablliiy 
ikriv'd from analogy, tis the resemblance only, wluch is afFecIed. Wtth- 
OU1 sorrte degree of resembtance, as well as union, 'tis impossible thcnt 
can be any reasoning : but at tliis resemblance admits of many different 
ikgrecs, the rcmsonbig becomes proportionately more or le^ finn and 
certain. An experiment loses of its force, when Iraafcrr'd to instances. 
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which arc Dot exactly rcsciiil>lm£ : ibo' 'tU eviJcm it may stUl retain 
&f much »f may be ihr foundation of probabtlitT, u long as there is any 
resemblance remaining. 



AGAINST PERSONAL IDENTITY 



There are some philosopher* who imagine we are every moment 
intimately consdous of what we call our Sctr; that we feei its exiMence 
and lis continuance in existence: and arc certain, beyond the e^Klence 
of a demonstration, both of ita perfect identity and ^mplicity. The 
^1^ul^j;e3t senikjitiuii, tlie most Yiolenl ^Kixiior), axy they, iii>tead uf di»- 
traaing u* from this view, only fix it ihc more intensely, and make ui 
consider tlietr inHuenee on te!/ eiiher by tJidr pain or pleasure. To at- 
tempt a farther proof of this were to weaken iu cvidsicc: since no 
proof can be dcriv'd from any fact, of which we arc so intimatdr con- 
GcioL£ ; nor Is there any thing, of which wc can be certain, if wc doubt 
of Ihis- 

Unluckily all these positive assenioti* arc contrary to that very 
ex^wrience, which 1$ pleaded for tliem, nor have we any idea of uJf, 
after the manner it is here expiain'cL For fron^ what impression cou'd 
ihta idea be derived? This question 'tis impojsibk to answer without 
a manifest contrail iction anil ab^unlity; iind yet 'tin a (|ue»tion, winch 
nmst nccnsarily be answer'd. If wc wou'd have the idea of self pass for 
ekar and inielligible. It must t>e some one impressionn tliat gives rUe 
to erery real idea. But self or pcnon is not :my one impression, but 
that to which our several impressions and ideas arc suppos'd to l^^ave a 
reference, if any impression gives rise to the idea of self, that imprca- 
sion Biusl continue mvarubly the same, thro' the whole cour^ic of our 
lives: since self is ^uppos'd lo ex!sl aflcr ihat manner. But there U no 
impression constant and invariable. Piun and pleasure, grief and Joy, 
pas&ions and sensations succeed each other, and ne%'er all exist at the 
same time. It cannot, therefore, be from any of these irnprc5«ioriSr or 
frovn any otiicr, that tiic idea of self is deriv'd; and oooMquendy then 
is no such idea. 

But farther, what mtisf become of all our parltcnlar perceptions 
upon this h>poihesis? All these are difTcrem, and distinguishable, and 
separate from each other, and may be sc^rately conslder'd, and may 
exbl sq^ratciy, and hare no need of any thing to suppo^ their exist- 
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tfnc«. After vrliat maimer, therefore, do lh«y belong to self; ind bovr 
art ihcy connected with it? For my pun, when 1 enter motf inttiruieljr 
iulo vthat I c&ll mystif, I always stumble on wnic panicular perception 
or other, of hent or ooUI. Ilcht or shade, love or hntrccl, pain or plcoaarc^ 
I never can ealcT) myself ai any lime wiihout a perception, anJ never 
can obser^^e any thing but the perception. When my perceptions are 
remov'd for any time, as by sound ^leep; so long am I inaeoaitvte of 
m>-Klf , and may truJy be Aaid not to exisL And were all my perceptions 
rcmov'd Ity death, and cou'd I neither think, iior fccL nor see. nor love, 
nor hale after the dinKilutiun oi mji hoily. I ^uiuM l>c entirely annihi- 
lated, nor do I conceive what is farther requisite lo malce me a perfect 
non-entity. If any one upon terious and tinprejudic'd rcflcetion, thinks 
bt had a difi^erent notion of himself, I must eonfe&ft 1 can reason no 
lonfirer with him. All 1 can allow him is, that he may be in the n^ht as 
well aa I, and Hut we are euentiaily difTcrcnt in this particular. He 
may, perhaps, perceive icmcthing simple and contmuM, whicli he catia 
himself, iho* T am certain there is no such principle \n mev 

But getting aside aome melaphyMcians of thii kind. I may venture to 
affirm of the rest of mankind, that they arc nothing but a bundle or col- 
lectioo of difTcTcnt pcrccptbons, which succeed each other with an 
inconceivable rapidit)'. and arc bi a perpetual Bux and movement. Our 
eyes cannot turn in their sockets without varying our perceplioivs. Our 
thoug!it Is still more variable tlian our si^lit : and all our oih^r senses 
md faculties contribute to this change : nor is there any single power of 
the soul, which remains tmalterably the «ame» perltaps for one tnamenc 
The miTid is a kind of theater, wlierc several perceptions succes^vdy 
make their appearaoce; paas, repass, ghde away, and mingle in aa 
infinite variety of postures and situations^ There is properly no itm* 
pHcity in it at one time, nor tdottity in dilTerent ; wliatever natural pro- 
petition we may have to imagine that simplicity an<l identity. The 
comparison of the theaicr must not lead us. They are the successive per- 
ceptioffu only, that constitute the mind; nor have we the most distant 
twiicn of the place, where these accDca arc represented, or of the 
materials* of whidi it is €o<npoa'<L 

What thai gives us so great a propaision to ascribe an identity to 
these niecessive perceptions, and to ctipposc ourselves posscsc of an 
invariable and uninterrupted cxistoiee ihro' the whole eoarae of our 
lives? In order to answer this qtiestion, we must distingui^ih betwixt 
persona] identity, aa it regards our iliouglit or imaginatkMu and aa it 
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regards our pasfiions or xhe concern vto Uke in ourftclvcf- The first b 
our preacnt subject: and to explain it perfectly wc muft take the 
matUr prcUy deep, aiid account for that idoitity, which wc auribulc 
to plants and animah; there being a great analogy betwixt it, and the 
identity of ft fdf or per^m. 

We have a distinct idea of an objcci, that remains invariable and 
unintemipte<l thro' a Auppotf'd variation of time; and this idea wc call 
that of identity or tamciicu. Wc have abo a distinct idea of scxxral 
difTerrnt objects exiEting in tttccosioiir anil connected togetlser by a 
clo«« relation; and ihi«^ to an accurate view affords as perfect a notion 
of diveratyr a» if there waK no manner of relation among the ohjeetft^ 
But tho' these two idcaA of identitv, and a succcesion of related objects 
be in themselves perfectly distinct, and even contnir>', yet *iis eertain, 
that in our common way of thinking they arc generally confounded 
with each other. That action of the imagination, by which we cpnaider 
die uninlermpted and invariable object, and tfiat by which we reflect on 
the tnccescioR of related ulijeeu, ;ire almost the same to ihe feeling, nor 
it there much more effort of thought required in the latter case than 
in the former. The relation faeihiates the tramition of the mind from 
one object to aitothcr, and rc3ider« its passage a« smooth as if it con- 
templated one continu'd <^jcct This rcacmbbncc is die cause of the 
confusion and mistake, and makes us substitute the notion of identity, 
inttead of that of rdated objetrts. However at one instant we may 
consider the related succession as van'able or iniemipted, we are sure 
the next to ascribe to it a perfect identity, and lei^rd it as tnvartable 
wad uninterrupted. Oar propensity to this mistake is so great froiti the 
resembJanee aboTe-mention'd, that wy fall into it before we arc aware; 
and the' we incessantly correct ourselves by reflection, and return to a 
more accurate nietliod of ihitikTng, yet we cannot long snxialn our 
pihilocophy, or take off this I>ia*s from the imagination. Our last 
resource la to yield to it, and boldly Assen that lliese difTereni related 
objects arc in effect the same, hf>wevcr interruplcd and variable. In 
order to justify to ourscKcs this absurdity, wc often idgn some new 
and unintelligible principle, that connects the objects tether, and 
prevents their intoruptioLi or variation. Thus we feign the contSnu'd 
existence of Ihe jwrrceptiuns of our «einea, to remore Ihe inierrnplion ; 
and run into the notion of a $cvt\. and se3f. and vubetauce, to disguise 
the variation. But we may farther observe, that where we do doI give 
rise to such a fiction, our propensioa to confound identity with relation 
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b so great, that vrc arc apt lo imagmc something anicnown ^<1 my&tcr- 
kmif ccmiitcling tlic parl5, beside their reUlioiii and this I lake lo be 
the case whh regard to the identity we aseribe to plants 2nd vegetable*. 
And ea-en wh«n this doea not take phce, w« still feel a pr^eniky lo 
confound these ideas, tho' we arc not able fully to ^lisfy cursives in 
that particular, nor find any thing invanable and uninterrupted to ju^ 
tify our notum uf identilj, 

TTnK ihr contrnvcniy concerning ulmtTty it not merely a dixputr 
of words- For when we allribuie Identity, In an improper sen»e. to 
variable or interntpted object4» our mistake U not oonfin'd to the ex- 
pression, but is conunonly attended with a fiction, cither of something 
iDvariabIc and uninternjpled, or of ^methin^ mysterious and incx- 
plioiblc, or at lea^l witlt a proi^eiisti)' io such fictiunx Wliat will 
suffice to prtnrr thU h}'pathe«ts lo the sativfaction of every fair en- 
quirer, Is TO shew from daily experience and observation, thai the 
objects^ which are variable or interrupted, and yd arc suppos'd to 
continue the same, arc such only as ccn&ist of a succession of parts, 
connected tc^rttbcr by resemblance^ contEguitVt or causation. For 
aa soch a stscccssaon answers oideiilly to our notion of diversity, 
it can only Ik? Iiy tiiiil;(ke we ;i>rrilje to It an ideitlity; ami as ibe 
rdailon of p<aris. which leads m% Into this mbtake. Is really nochbg but 
a <|Uftlity, wtuch produces an asaocialion of ideas, and an easy transition 
of the imag^nalion from one to another, it can only he from the resem- 
UancCi which this act of the mind bcara to that, by which wc contem- 
plate one conlinu'd object, that Hxt error arises. Our chief bunoess, 
then, muKt be to prave, that all objects, to whtdi we ascritw identity^ 
whhont observing their fnvarlAhfene«i^ and untniemiptedness, arr such 
a* consist of a succession of rebtetl objects. 

In order to tJiis, suppose any mass of matter, of which the pans 
arc contigucnis and connect«l, to be placed before us; tis plain we mtist 
attribuic a perfect identity lo this mass, provided aD tlie parts continue 
anintcm]|>t«]Iy and invariably ihc Kanic, whatever tnolion or change 
of place we may observe dther tn the whole Of In any of the parta. 
Btit supposing some Nvr^' small or iocorsickrahle part to be added to 
the mass, or substrKted from it; tho' this absolutely destroys the iden* 
tity of the whotc^ strictly fipeaking ; >'et as wc seldom think so accuratdy. 
we scruple not to pronounce a mass of matter the same, where wc find 
ao trivial an alEeraiion. The passage of the ihcmght from il>r object 
before t^» change to the object after It, is so smooth and cas}-, that we 
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scarce pcrceiv€ the iramiiion. a«d ar« apt to fmagirc tliat 'tis rothmg 
but ft GOnttnu'd survc>- of the t^mc objects 

There is ft v«7 remarkable circumsuince, Uiat attends this escperi- 
nient ; vrhidi is. that tho* the di^^ of any considcnbk part in a ma^ 
of mailer destro>9 ihc identity of llw wliolc, >ct we must measure the 
grcatnc** of the part, not ahiaciltilrly, bet by iti projxTTtipon to llie whole. 
The addition or diminution of a niotintaln vou'd not be suflident to 
produce a divemt)' in a planet : tho' the change of a vcr)' few inches 
wou'd be *ble to destroy the identity of some bodie*. *TwiIl be \mp09- 
siblc to account for this, but by reflecting that objects operate upon the 
mind, and break or Intcmipt tlie continuity of its actions not acoOfdlnf 
to their real grrainr**, btit arconlin^ to their pn^itanion to «*rh other: 
And therefore, vtnce thi« tntemiption make« an object cease to appear 
the same, it must be the unintcmipted progrcf^f of the thought, whkh 
exmstitutca the I im) perfect idenlit>% 

This may be confirni'd by anotbcr phacnomenon. A chan^ in any 
oonriderable part of a body de^tnjy* its i<lentity; but Via remarkable, 
thai where the ^lange h produc'd grsdnaMy and InfcriMbly vue are Ina 
apt to axcribe to it the fame eSect. The reason can plainly be no other, 
than that the rmnd, in following the sitccGssiTe dtanges of the body, 
feels an easy passage from the surveying its condition in one moment 
to the viewing of it in another, aiid at no particular time perceives any 
tntefTt)ptio<i [R its actions. Trom whSdi oontimi'd pcrcepticn, it ascribes 
a eontinuM existence and Identhy to the object. 

Rut vrhatevrr prccAUfion we may ufte in introductng the changes 
graduitlly, and making: them proportionable to the wh*^e, 'tis certain, 
that Vi-hcre the change* are at la^t observed to become considcnble, we 
make a scruple of ascribing identity lo suclt different objects. There 
is, however, anotlier artifice, by wfiich ne may induce the imagination 
to Bdvoncv ft step fanber; and that i», by producing a reference of the 
pans to eacli other, and a combinatioii to tome common end ot porpose. 
A ship, of which a considerable part has been ehan^d by frequent rep- 
arationSf is still considered as the same; nor does the diflerenee of the 
materials hinder us from ascribing an identity to it The comntoD end, 
in which the parts conspire, is the same under all their variations, and 
affords an ea&y transition of the imagination from one situation of the 
body (o another. 

But this is Aill more remari^ble, when we add a sympathy of parts 

to their common eiKl, and suppose that the>- bear to each other, the 
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rcdproca! rcUiion of caits^ And effect in 211 their actions and opcralions. 
Tbi> i> iUc one "A iUi all sntniaU <nn(1 vc^ctalili^ ; wti<Tr not onl) thr «ev* 
era] parts bavc a rcfrmice to M>me general purpoc^, but also a mutual 
dcpen<itnce on, aixd connectiort with «acli oiUer> The ef1«ct of to »tron^ 
a relation i*, thai tlio" cvcr> one miirt allow, tbai in a vco' (cvr years 
both vc^ablc3 and aniniaU endure a lotal chanf:c, yet we still attrl* 
IkjIc idefiiity to thcni, while ihc^r forni> &i^. aiid substance are cnlifeTy 
altcr'd. An oak^ thai gmwi^ from a imall plant U> a large tree, ii itttit 
llie same oak; tho' there be not one |>anicle of matter, or figure of Ut 
parts the came. An infant becomes a man, and i« fometimes fat, seme- 
times lean. vithouC any chanf^ tn his Identity', 

We may alw consider the two follo^i"ing phjoiomena. which arc 
remarkabte in their kuid. The firsi is. tl\ai iho' we comiiiotily be able 
lo dUlingiii»h pretty exactly brtwtxl numerical and 9|iecific idcnlily, 
yet It someiiirrcs happens, that we cnnfound them, and in our thinking 
and rtflsoning employ the one for tlie otirer. Thus a man, who hears a 
iXMse, that is frequently interrupted and renew'di says, it is still the same 
niri»c; tho' 'tis evident the sounds have only a spcdfic identity or rcsem-* 
blancc. and there is nothing numerically the tame, but the cause, wlu^ 
]>rciducV] Uiem. In like mannei it may be said williaut breach of the 
propriety of bngnage, that stich a chttrch, which was formerly of brlc-c, 
fell to min, and that the pari^ rebuilt the same ctturch of free-stone. 
and according to modem arehiiectiire. Here neither the form nor 
fftalerials are the same, nor is there any thine common to the two 
objects, but their relation to the inhabitants of the parish; and yet this 
akme is sufficient to lua&e us denominate tbeni the sajnc. But vre muat 
obiarrve, that m thrse catM rhc ftfNt olijcci \% in a m:%nnrr arniliilAtnl 
before the second corner into existwic* ; by whidi means, we are ttever 
presented in any one point of time with the idea of difference and muttj- 
plidty: and for llut reason are less scmpulous in callinf; them the same. 

Secondly* We tnay remark, that tho' in a succession of related ob- 
jcctSr it be hi a msnncr requisite, that the charge of pans be not sudden 
nor oitire, in order bi preikerre the identity, yd whrrr the nhjerti an* 
in ibelr natur* changeable and rnci>nstant. we athnh of a more sudd?^ 
transition, than wou'd ocherwiw be consistent with that relation. Thus 
as the nature of a hrer coa^ists in the motion and change of parts; 
tbo' in kss than four and twenty hours these be totally alter *d: thif 
liindery not Uie river from conttiming the same during sercral ages. 
Wlial b natural and essential to any thing is^ in a mantter, expected; 
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mi what ifl expected makes Icm imprcssioti, ;ind appears of 1ms mo* 
nwfit, ih;i:i wliat iii uinuu^il aiiiI c:xiraor<liiiar/. A coiiftifleiabl^ duiig? 
of the former kind s«exrs rcAQy less to tbc tmagination, ihan the mo^ 
trivial alteraiioti of the Latter ; and hr breaking le«« the ounttnuity of iJifi 
ihotight, has less influence m deauo^ine the identity. 

\Vc DOW proceed la cjcplain tlie nature of personal identity, whkb 
ha* becomJT so grcal a qtirttinn in pliilovtphy, c^i^eciully *jf lair jrar* 
b Engbiid, wliere all th? abstmsrr ^iencc« are sttid/d with a peculUr 
ordoiTr and application. And here 'tts evident, ilie «ame method \>t 
rcoMnin^ tniiat be eoiitinuM, which hafi fo successfully explain'd th& 
tdcniUy of pUntf, and animals, and ships, and hou»c*> uad of aJi the 
coni])riui}ded xnd cbaiigeabk productions cither of art or naltirc The 
IdeoiTty, which wr aiicrihc to the mtnd nf man, U rfnly a (iriitimu cmc, 
and of a Itkt kind with iliat wWch we ascribe lo vegetables and aniinal 
bo(fiC9. It caiinot, therefore, have a different origin, but m^jst proceed 
from d like operation of the ima^nnatioQ txpon like objects. 

But lest this arjjnimcTtl shotild not convince the reader: tho* in my 
o^niuon |>crfcct]} decisive; let liini weigh the following rcasouing. which 
is still closer and morr in^medisLtr. Tis evidtmt ihjit the identity, which 
we attnbuie to the htinun mind^ however perfwi we may imagine it to 
be, is not able to rtin th« scx'cral different perceptions irfto on<*, aad niak« 
them lose their characters of <!isiinction and difference, whidi are c»en* 
tial to thcin, lis Mill true, that every dininct perception, whicli enters 
into the oumpoaition of the nnnd, in a dintincl cxiMence, and i,t different 
and dtstinguifhablr, and separable from every otht-r perception, either 
contemporar)' or succeslve. Bur, as, notwithstandlnjf this disttnctio:i 
and separably, we suppose the whole train of perceptions to be united 
by identity, a question naturaJly arises conceminc: this relation cf iden- 
tity; whether it be somethini; that really binds our several perceptions 
together, or only associates their ideas in tlie imagination. That ts, in 
other words, whether in pronouncing oonceming the ideality af a per* 
son, we obscTNe some real bond ansong his perceptioos, Or only feel 
one aiTtfmg the tdeat we form of them. ThU qucftioci wt might easily 
decide if we wotfd recollect what has been already p«nr'd at brge, that 
the anderstandiag qc^tt obscrres any real connexion among objects, 
and that even the union of caujc and effect, when stnelly examined, 
resolves ttsrff into a cti«omar_v association of ideas- For from thetwe 
it evidently follows, that identity b nothing really bekmging to these 
difTereni perceptions and uniting them together ; but b merely a quality, 



M 



2IGHTESNTB CENTUHV PHltOSOPHV 



which vrt attribute to ihcn, because of the wnion of ihcir ideas in tlw 
JxnagmAiion, when wc rcfiect upon them. Now the only tiua1itic» wt^ch 
can give ideas an umou in thi^ Emaglrutlon, are tlwse thice relations 
abov« mentioned, TTi«c arc ihe uniting prTncipIeft tn the itieal world, 
and without them every diaiinct object U separable by the mind, ami 
may be separately considered, and itppears not xo have any more con^ 
ncction with viy other object than if disjoinod by the grcatcat dlScr- 
coce and remoteness, Tis, therefore* on sonic of these three rcIatMns 
of resemblance, contij^iity and causation thai ii-lerjtiiy dqiendsi and as 
the very cuei^ce of thttn retations conKiiUii in ihear proilncmg an CAty 
mjMitton of idea^: h follows, tim our notions of penonal identity 
proceed entirely from the smooth and uninterrupted pro^cit of the 
thought alone ^ t^^n of connected ideas, according to the prinepka 
above cxplaliied. 

The only que^ion, tlicrefore, whidi remains, is, by what retatioos 
this antnterra|itetl progress of our thought i* produc'd when we con- 
aider the succeMive exifetence of a mind or thinking person. And here 
'tis evident we roust confine ourtclvc* to resembionce and ciusatioo, aod 
mast drop oocitiguity, which fiaa Uttlc or no influence in the present 
ca». 

To 1)egin will] reMinblance i suppose we could »ee dearly into ^e 
breaft of another, and observe that succession of pcrcqitions, which oon- 
atitute* his mind or tbkildng principle, and suppose that be always pre* 
served the memory of a considerable part of past perceptions ; *tis evident 
that nothing cou'd more eoninbute to the bestowing a relation on thi» 
Bucccsaion aniidst all its variations. For what b the uicmory but a 
faculty, by which we rtite up the intaget nf pas! perceptions? And 
as an hnage necestaHly resembles its object, must no^ the frequent 
pladuig of theiae resembling perceptions in the cluin of thoughtr convey 
ti»e imagination more easily from one link to another and make the 
whole seem like the continuance of one object? In this particular, then, 
the tiianory not only discovers the identity, hut also oontriljutes to it* 
pTodualon, by producmg the relation of resemblance among the per* 
ceptiofu. The case it the same whether we consider ourseK^ or ochen. 

As to cau£alion ; we may observe that the trae idea of the human 
mind is to consider it as a system of <Iifferent perceptions or dijercnt 
CxiftcKes, which are linked together by the relation of cause and effeet, 
and mmnatly produce, destroy, tnHuence and modify cadi other. Our 
fanpnauoRS give rise to theit correspondent ideas : and these idems bi 
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tbdi lurn pitxlucc oth«r imprcntocii. One thoofifii chases aoofher 
and draws after ii a third, t>y which ii iB expelled in its turn. 
In this respect, I cannot compare the »oul more properly to any ihinc 
than lo a republic or comnLOnvkealtti m whidi ihe »c^^ral members arc 
united by the reclptocat det of govrmm^it nnil MibnrtGtiatJon, and give 
rise to other penecmi, who propagate tlie »Lme republic in the iitce&^ant 
chanp^ef of its parte. And u the tame individual republic may not onl/ 
chan^ it« members, but alw its laws and constitutions ; in like matmer 
the same perwn may vary his diaradcr and disposition, as wdl u hb 
hnp r csai on* and idem, witliout Io%in}; l&i identity, ^\l1ateve^ changes 
he endures, his several parts arc ^lill cortnected by the relation of causa* 
tion. And in this view our identity with regard to the passions serves 
to coTTOborate that with regard to tte imagination, by the making our 
distant percq>tioni« inHuence each other, and by giving us a present 
concern for our past or future paxn> or plcasufca. 

Aa memory alone acquaints us witli the continuance anil extent of 
this succession of perceptions, 'tis to be conKider'd, upon that account 
chiefly, a» the source of persona! identity. Had we no memory, we 
never (hould have any notion of caut^tion, nor consequently of that 
chain of causes and effects, which conititute our self or person. But hav- 
ing CAce acquired tlii^ notion of causation from the memory, vrc can ex- 
tend the same chain of cause:), and cun^equently the identity of our per- 
sons bcj'Ond cmr mcmoryj and can comprehend times, and cinrunisiancest 
and actions, which we have entirely forgot, but suppose in general to 
have existed. For how few of our pact actions arc there of which we 
have any tnemory } Wlio con tell me, for instance, what were his 
thoughts and aaions on the 6rsi of January, 1715, the iilh of March, 
1719, and the 3d of AtigtiO, 17^? Or will he afBrm, because be has 
entirely foir^t the mci<!dil» of these days tlial tlic present >clf i^ not 
the same person with the self of that ilntc; and by that means overturn 
all tlie most esiablish'd rx>tions of personal identity? In this view, 
therefore, memory do«s not eo mnch prodnc* as discover personal iden- 
tity, by shewing ui tlie relation of cause and effect antoi^; our different 
perceptions. Twill be incumbent on thoM, who affinn that laemorr 
produces entirdy our personal idcndiy, to give a rcaion why we can 
dins extend onr identity bej^ocul our memory. 

The whole of iliji doctrine leaib us to a c^^nclucinn, which h of 
gr«at impoTtance in the pre^eni affair, tie. that aU the nice and suhcit« 
questions concerning personal itknticy can never possibly be dcadcdt 
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and ar« to be r«gard<t3 raihrr as grammaiical than as ptiLlMophlcal 
Uiffictiltiei. Identity depends on the rebtions ci tdeoc; and ihctt r«la- 
UoDS ppodcce idmtTty by means oi that easy tnirsitioa ihcy occasion. 
But 05 the rchtioiiA and the cAdincs» of the tr^n^ition may diminish by 
iiucnslhlc degrees* we have no juat standard by v^lilcb vc can decide 
any dUputr rrjrceming ibe tiJiif whrn iht^y nci\xuTr or lrnn« a tilV to the 
nime of Identity. Atl the dis|nites concerning tlie Identity of connected 
objedt are merely verbal, except «o far as the rdation oE pans ^ves 
rise to some fiction or imaginary principle of unicvi, as we have already 
obscrvcd- 

What I have said concerning the first crl^ and uncertainty of our 
notion of identity, a^ ap|>Hed to the bunutn mind, may he extende<l with 
little or no rariation lo that of simplicity. An object, wbo^e different 
co*exUtent pans are bound together by a close relation, operate* upon 
the imagination after much the t^amc manner as one pcrfecily simple 
and imdivUible, anri rcqutrcA not a mucli creatcr stretch of tliou^t in 
order to its conceplioiL From this similarity of operation wc attribute 
a Simplicity Lo it, and feign a principle of union as tlie Htjpport of this 
simiilidty and the cenlErr of all the different prt« and qualities of the 
object. 

Thus we have fintfihed onr examination of the sevtral s\-stema of 
phtlo»ophy» both of the irtetlectual and moral vroHd; and in cur mis- 
ccllancous way of reasoning have b;cn led into several topics: vrliich 
wilt cither illmtntc and confirm some preceding; part of th^ dtscourse, 
or prc^rc thr way for our following opinions^ Ti* now time (o re- 
turn to a more close examinailon of our subject and to proceed in the 
accurate anatomy of human nature, l:a\'ing folly exphuned the nature 
of our judgment and understanding. 



Kore ox THE Aeore 

1 had entertained some tiopr*. that hon^enrr deficient our Iheory 
of the Irteredual world might be. it wontd he free from tho^e rontra- 
dkttcns and ab&nrditica which teem to attend c\^ry explication that 
human rcasoa can ^ve of the material world. But upon a more strict 
ret'iew of the section ccnceming: penooal identity I lb>d in>'seU m- 
Tolved in such a labyrintlt, that, I must confess^ I nctlbcr know liow to 
correct my former opinions, nor liow lo Tender (hem conui^tent. If 
this be not a good general reaioa for sceptkfam, *ib at lean a cufTicient 
one (if I were not alrcftdy abmdantiy suppEed) for dm to emerta;n a 
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<liffi<fence and modf^ty m all my dccisicns, I shaK propose tlie argu- 
ments on both ^IdcSf bqirinninj^ with t\iose that tn<3uco<l nic to d^y ihe 
ftrict and proper idctility anil aimplicity cf a self or thinkin;: bcins. 

Whcti vfc talk of self for substance, vec uiurt have an idea annexed 
to itirsc trrtns, nl!it-rwi»e tlicy arc alto^tht^r iTninlclligiblr. Rvcry \^rx 
i» derived from preceding impressions; and we liave no impression of 
£clf or fttib«Cancc, as K>mcUiin^ limplc and individual Wc have, there- 
fore, no idea of them m thai »erse. 

Whatever t& distinct, i» <ii5tin£tti»hab1e ; and whatever \s distin* 
gi^shablc i» Mfiaralile by tlic thought or itna^nation. All perceptions 
are dislinec They are, t]icrrforc> distinguishable and Rq>arable, and 
may be conceived a* separately existent, and may exist separately, wii!»* 
out any contradiction or absurdity. 

When 1 view this table and that chimney-, nolbinj: is prceenl to me 
but particular perceptions, which arc of a like nature with alt ihc other 
perceptions. Thift in the doctrine of philonophers. Hvit this table, vrtitch 
b present to me, and ihal chSmnej', may and do exist separatel). Tliis 
h the doctrine of the vulgar, and implies no coniradiclion. There U no 
contradictvon, therefore, in extending the same doctrine to all the per- 
cept iona- 

In genera] the following reasoning seems 9katt5factoo'. All ideas arc 
borro*M from preceding perceptions- Our ideas of objects, diercfore, 
are deriv'd from that ftource. Consequently no proposition can be inteU 
ligibk or consisteni with regard to objects, which is rot so witli regard 
to pcTccptions- Hut 'tis intcQi^blc and oonsiittcnt to (say, that cbjectt ex- 
ist diatinct and Independent, without any common sbnplc substance or 
subject of Inhesion- This proposition, therefore, can never be absurd 
with rcgarxl to perccptioos. 

When I turn my reflection on myself, T never can perceive this self 
without some one or more perceptions : nor can I ever perceive any 
Ihin^ but the perceptions, Tis the composition of these, thercforct 
which fonnsthc*<lf. 

Wc can coiKcivc a thinking being to hare either many or few per* 
GCptiocis. StippOMT ttie imml to be reducM even bcluw tlie life of an 
oyster. Auppoie U to havr only one peroqXion, as of thnrsi or hunger- 
Ccftcider It in lliat situation. Do >*ou conoetre any thing bat merely that 
peroqAion? Have you any notion of self or substance? If not, thead- 
dition of other perceptions can never give >*ou that lution. 

The amilhiUtiOD. whidi wmc people suppose to follow upon death. 
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and whtch enilrcly dcsirovs ibts seTf, h nmhing but an exitnciion of alV 
pAtlictilar p«rception»; Icv« and hatred, pain and pleasure, thought and 
ft^nsaiioiL These therefore muet be Uie sorao with self; since the ooe 
cannot lurrivc the other. 

Is xH tlic ftdine wiUi 3ub»tajic«? H it be, bovr can that qtie^lion 
have pTacr, concerning ihe swb'ii<ifmcr of *Hf, tinder a change of sbb- 
ttance? If they be di^tinei. what U tlie clifTerencc betwixt ihem? For 
my part, 1 have a notion of neither, when cocicdv'd distinct from par- 
ticular perception!. 

Plii1o»opher9 begin to be reconciled to ihe principle, tliat we have no 
idea of exiemal p^hMance, diMinct froin (he Ideas of particular qualities. 
Thi» must pave the way for a like principle with regard to the mind, 
that we have no notion of it, distinct from the particular perceptions. 

So far I seem to be attended wit)] ^ufHcient evidence. But havinff 
thus looscn'd all our particular perceptions^ when I proceed to explain 
the principle of connexion, whidi bindh tliem together, and makes uj at* 
tribute to them a real »tmplicity and identity; T am sensible, tliat my 
account b very defective, and ihat nothing but the teeming evidence of 
the precedent rcasonir^s cou'd have induced me to receive it. If percep- 
tions are distinct existences, they forrn a whole only by being connected 
togcllicr. But no connexions among distinct cxialcnccs arc ever discov- 
erable by human unHcr5tAii<iing. We only feci a ccnncjdon or detcrroi- 
itation of tlie tliought, to ja*^ from one object to another. It follows, 
therefore, that the thought alone finds personal identliy. When 
rdkcting on the train of pa»t |)crceplions that compose a mind the ideas 
oi ihein are feU lo be comiectod together* and naturally introduce eadi 
other. Ilowc^xr extraordinary this coi^Iusion may sceiDf it occd not 
surprize u^. Most pliilosoplKrs seem >ucltn*d to tbtak, tliat pcrsoiuiJ 
itienlity ariies from caii>ciouuieu ; and conickmtneu i& nothing biit a 
reflected thotight or pereepiion. The present philosophy, iberefore. has 
ao far a promising aapecL But all my hopes roni^h, when I come to ex- 
pbin the pruiciplea, Um unke our successive pcrccptioos in our thought 
or consciousness. 1 canna diKOvcr any theory, which grrcs mc salts-' 
faction on this head. 

In short ttirte ate two pHncrptrK, w^hicfi f crmmx tender conidstent : 
nor h it in my power to renounce cither of tliem, vii. thci aO our 
disiinci f^^rccftioHS are distinci exisf^ncf^, and that ihg mind nrrvr fiir-* 
miv/ ony n^ c^nmtxion cti^ng dhtimti tsitiftu^^ Did our pcrcep- 
tioos CTtbcr inhere m lonKthing simple and individoat, or did the mind 
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perceive some teal cooncxicm among ih«m, there wou'd be no difficulty m 
the ca>e. For my part* I must plcdd ihc privilege of a Aceptic. aiad con- 
fess thai tills difficulty l» too hard for my understandiDg. I pirlcnd not> 
however, io pftmounee it abA>lutdy SniuperableL Others, per1iap», or 
myeeUt upon more mature reflections, may discover «omc bypotbeslSr 
that will reooncile those eontradietiotu. 
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luUA^ret Kant wm bom at Kocnig^bei^, rrussia. April M, 
1724. His father was cf Scottish <lesc«nt. From 1740 to 1746 Kant 
fltadicd thc61og>'. and for the next nine years made his living^ as a tutor. 
In 1755 he retumcl to the universtiy at Koenigsberg. and after recdr- 
ing his doctor's 'legrcc, acted as a frit^l do<cnt until 1770, when he was 
appointed Prof- of Logte and Metaphysics. He never married* al* 
though of a (ociat dicpofiitior, and never left hts native dty, nnlcss in a 
brief walk into the country. He d:ed Febmary ts, 1804. 

In 1754 he noted ihe slighi rctardatwn of the earth's motion on 
acoouiit of the tides. In the next year he sui^i^eMeil a nebular hypothesis 
of the origin of the universe^ thus really anteihtlng Laplace. Elts moai 
hnportant work \% however, the Crisiqu€ f>{ Putt Rfascn, published in 
1781, The Cfitiqui of Praclic<^t Reason followed in 1788 ojid the 
Critique of J ud^mtnt In 1790. The three fonn the startinf: point of our 
philosophy to-day. 

Kaiil saw llut on tJie one liand tlie continental philosophy had devel- 
oped into dogmatic speculation, and thai on the other Engtish philos* 
opliy, siarlliig fram Locke's assim^on that all knowW^ comes from 
experiere«, that is* from fictifstion and fub&equect refl«cUan, had devel- 
oped info a ie«pticiem that dmieil ihe potsit»lity of anytbii^ more thoo 
probable knowledge. Kant set htmKlf to re-examine that basts of 
knowledge and il^e dements of the mmd> He wanted to account for tlic 
pQSHhilhy of ruiihematics and natural science. aniJ (o discover whellier 
metaph>sics is |XM4.ibIe at atl. His «oluiioo of rhe problem is briefly 
lUt ; The matter of knowledge comes from experience, the fonn Is ftir- 
flished by the active mind lUclf. Space, time, and tlie varioiis rcUtwos, 
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such AS aubttance and accident or cause and cffccl, arc forms givtn to 
ocr knowledge by ihc miiid. Thev miiM apply lo anvDitcig we can CJt- 
fwrieccc, but wc cannot know whether they apply to things in them- 
i^dvo. Matheriuitici it po«stbI« because we ajialy» space and time, 
which arc moital ; physics is po&ubic because all experience must be sub- 
ject to caii»c and effect, ihr qunntftAtive relatione, and the like, atl of 
which arc laws of the ui»lcrstfliiding. Rcascni's laws liold ^ocu} for all 
experience htil ttiey cmnot ht^ u^ii^lieil to tltin^ we cinnot experience. 
Tttings in theni&elves we do not know; we cannot mdubitabty demou- 
Ctrate the extttence or nattire o( God or the anf^els. Though all experi- 
ence rcfils on tlic unifying adivily of the ttU or apperception, yet the 
soul is ouuide of experience and these laws do not apply to tt. Hoice 
the soul, and God, and things ui their higher reality are left free and UD- 
confinod by human Liw. 

Kant died in i8c4, bill bis thought u still the motl important factor 
In pfiilosophy. Moit of tlie steps taken since have had to be retrafied, 
ard any fmure philosophy will be indebte^i to hi^ analysU of the elements 
of koowledce* This is no place to attempt a cntlcism of his s>stem, but 
we will take the liberty to itiggcst a few points for tho;i£:ht. If cause 
and elTcct together witli sj>acc time, etc., U itiercJy a mental form, not lo 
be applied at aTl ot«*!ir!eof pxjxrience, has Kani the right to prrmippo^p 
ihmgs in themsetret at all as a eauie of our cematiocis, seeinj; that we 
caiinot directly experience them, but can argne their existence otily thro* 
ihc idea of cauM and effect? If not, he woitld be forced into idealism. 
On (he other hand, the reasons are growing; stronger for supposing that 
itiere is a eloMr corre^pondmcr. or rather coneomftant variation, be- 
tween our perceptions and rature. The more science discorers, the less 
Txx)fn tlicrc is left for freedom from tl>c laws of cxpcncDCc tn so-ealled 
physical nainre. As phHosopliy must accnunr for the possibility of sci- 
ence, and hence ir-ay nse its results as data, we may ask whether on the 
pHociplc of eroluticfi any race woukl have Eurvivcd whoK fundamental 
mental life, upon which it had to act in regard to Its envtrocunent. was 
cntirciy at variance with rcolity? Would not the bw of the survival of 
tile ttiit^i et entuaJly niakc sucli fundamental coDceptioiis of the race as 
time and spotce an index of reality? To sum up our question on this 
point, isn't it possible ior tlw various relations to be mental and at the 
same time c!osely represent reality ? Bui finther dtscvssion and the 
|)tdlo0Of)hy soice Kant's time mnst be reserved for anotlKr volume. 
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THE PROLEGOMENA 



ThMT Protrgnmrmi are far iht nxe, not of pupiti, but nf trtature 
teadi^n, and are intended to srrvr even thr latt^, not in arranging ihdr 
txposjlico of an cxifilin^ ncicncc, but in dUcoverin^ the «c>«rc« it»«U. 

There are learroct men, to whom ihe history oi pliilo^pl^y ( both an- 
ckfit and modem) is philosophy it«H; for such the present Prol<^:o* 
mcna are not written. Tlicy inu&l wail till those who endeavour lo draw 
from (he fodntaiu of rrason ilsclf have ina<lc out tlicir case; it wUi thru 
be the hlMorbn's turn lo inform the world of what ha* been done, 
IkfoixovcTr nothing can be taid, which m thdr opinion hit not been said 
already, and indeed this may be applied a& an infallible predietioii BO all 
ictttinty; for as the human reason has for many centuries panned with 
ardour Infinitdy various (a) objects b variouA ways, it is hardly to be 
expected tlut we should not be able to match every new tiling; with some 
old thing not unlike iL 

ily object is to perstiade all who think Meiapliytic wortli sttid)-ing 
that it is absoUilely necessary to adjourn for the prcfient this (hifiEoricaJ) 
labour, Lo consider all thai has been done as tutdone, and to start firvt of 
all with the quesiicn. 'Whctlicr such a thing aa meUpb>^c be at all pos- 
aible?' 

If it be a fcjcnee, how comes it that it cannot. ItVe otiier scEences, ob- 
tain foritielf an umYeraal and permanent recognition? If not, how it it 
ever inakirg constant prctcnnon«, inider thU supposition, and keeping 
the human mind in Miapense witli hopes that never fade, and yet are 
cei^r fulfilled? Whether thcr, as a result, we demonstrate onr knowl- 
cdg:e or our ic»otancc» we mLUt coine once for all to a definite cunclu- 
aion about the nature of thi.?i prclcndcd science, which caimot possibly re- 
main on its present fooibg. Tl seems afmost ridicufous, while every 
other science is continually advancing, that in this, which would be very 
Wisdom, at wtiose oracle all men inquire, we should perpnually re\y>Ive 
round the same point, wiihout saining a sinj^lc Mcp. And so its follow- 
ers liaving melted away, we do not find men who feel able to shine m 
other sdenoca venturing ihcir reputation here, where everybody, how- 
ever ignorant in other matters, pretends to deliver a final Ntrdict, at in 
lluK dontam (3) there is as jtt no certain weight and measure 10 difr< 
ttngulsh sound knowledge from shallow talk. 
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But after long rbbi>ntiinn of a sciow*, when men bogtn to wonder 
bow far it tms advanced, it is not witlvMit pr«c^enl Ihat ihe qtiestloo 
should at last occur, whether aii<l how »vch a «ci^c« be even possible? 
For the human reason i» so cotvMructivc, that it has already .several time* 
built up a towcr^ and then ra2cd it to examine the nature of the founda- 
tion. It i» never t(K> late to irieiid ; but if the change ccmiea lale, there U 
alwaya more difKciiUy m string it going. 

The <]uesiion wbeihef a science he possible presupposes a doubt a& 
Co it« actuality. But such a doubt oifcnds the men whoM whole posftca- 
sioas consist of thU supposed jc-ncl : [icncc he who raises (he doubt must 
expect opposition from all aidc«. Some, in the proud consdousncss of 
tbe:r [xjucasions, which are aiLcient. mid therefore eomidereil legittmalet 
will lake their metaphysical compmdia in ihcir haftd«> and look down on 
htm with contempt : others, who never sec anything except ii be identical 
with what they havcL seen before, will not understand him, and evcr}- 
tbini; will remain for a time, as if nothing had happened to excite the 
concern, or the hope, for an impcndini: diangc^ 

Xeverthclcss, I wtiture to predict tlial the independent reailcr of 
thpsr Pmlegomma will nut onty dmilit hi* previon* ficrcnce, biit uUi* 
mately be (4) fully persua<Jed. that It cannot exist without satisfying the 
demands here stated, on which its possibility depends; and, as thb has 
never been done, that there is< as yet, no such thing a» Mctophysic But 
aa ft can never ccAf< to be in demand — 

'Rusticus expectab, dum <Ief^uat AmniA, at Die 
! ^biliiT rt Inlicfnr in omnr vohibilis acvum ;'^ 
since the interests of mankind are interu-oven with it so intimately, he 
must confess that a radical reform, or rather a new birth of the sdence 
after An original pbn, must he tinavoidably at hand, )»wever men may 
slniggle against it for a while. 

Since tlie E»say» of Locke attd Leibnttz, or rather ^ncc the orqfTn of 
mdaphyuc so far as we laxrw its history, nothing has erer happened 
which might !are been more decisive to the fortunes of the sdencc than 
tlie attack made upon it b>* David I-Iumc. He threw no light on thi* spe- 
cks of knowledge, but he certainly struck a spark from winch light 
might have been obtained, had it caught a proper substance to nurture 
and dcvckip the flame. 

Hume stannl chiefly from a ungle btit Impoftasil concept in Meta* 
physi^-thai of Otn» and Effect (inchnling the deduceil notions of 
aaion and power). Me calls on reason, which pretends to lave gcncr* 
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aicd this notion from hficU, to an&ucr him wiih ivhat ngbc It tlilnlf^ 
anj-thbi^LO t>e£OCondUtuC«^(], UuF if jointed, 5om«ll:tn{- «Uc must cccci> 
warily ^ I5] erantcd thereby ; for this is the meaning of tlic cccicqM of 
cauK- He dcmonslnLtc<I irrc»:»tiblyth&t it wait perfectly impossibk for 
region U> think iudi a enmbonJition by mcAm of conccplA and a priori — 
a combination that coniains nccrwily, Wc cannot at all wc wh)-, in 00a- 
sequence of the existence of one thing, another must necewarily exist, or 
how the concept of such a comblnaiion can arise a fricri. H«iic« he in- 
fcrred, tiut reason was allojctfhcr deludc«i by this concept, which i1 con- 
sidered erroneomly as one of il5 children. ufhcr«as in rcalit} the concept 
was nothing but the bart^rd ofT^pring of the imagination, imprecated 
by experience, and so bHnghig certain rcpre5miation& imder the Iaw of 
Association. The (.ubjcciivc necessity, that is, the custom which so 
arises, is then substituted for ojx objective ncce&sity from real knowl- 
edge. Hence he inferred that the reason had no power to think sudi 
CDmhinatinrvs even generally^ becauK its concept?^ wquUI then Iw mere 
Inventions, and alt it^ priMrH<l«! a priori cojrnition* ncitlttn^ hm com- 
mon experiences marked with a fotse stamp- In plain lang^iagc there is 
not, and cannot be. any such tiling as met^pbysic at alt. This coaclu- 
sion, however 16| havty and mistaken, wu at least founded upon inves- 
tigation, and the investiffation deserved to have su^cMed to the brighter 
spirits of 1iis day a combined atten^pt at a happy Kilulion of the prob- 
lem proposed by him, if such solulion were possible. Thus a complete 
reform of the science imtst have resulted. 

But the perpetual hard fate of nietaphysic would not allow him to be 
VBdcrstood, ^^^€ cannot without a certain «cn^c of palo consider ho^ 
latterly his opponents, Rdd, Oswald. Dcattie, and even Priestley, mbsed 
the point of the problan. I-'or while (hey were ever assutiUTi^ its cou- 
cedetl what lie douhteil, and demov^strating with eagerness and often 
u-iih arrogance what he neirer thought of disputing, they so overlooked 
his indication toward a l>e1ler state of things, that es-erything remained 
undisturbed in its old conditiotL 

The question was not wliether the concept of canse was rig^t, osc- 
fuL and even indi^pcnublc wltli r^ard to oar knowledge of nalure, for 
this Hnnte (7] lud never duuliied- But the queslion to whidi Hnme ex- 
pected an aniwer wa« thi«, whether that concept could bt thought by the 
reason c ftiori, and w hether it con^uently possessed «n inner tnith, in- 
dependent of all experience, and therefore applied more widely tlian to 
the mere objects of experience. It was surely a question cocKcrtiing the 
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Oriffin* not conccmm^ the indlspcnsiblc nt^ of Uic concept. Had the 
former (Question bccti determined* the conditions of ihe u&c »d ralJil a[H 
plic^lion of the concept would have been given if so facta. 

But ihe opponents o( ihe great ihinker should have probed very 
dc^y into the n<tlurc of the reason, to far as it concerns pure think- 
ing, if they would lalUfy tbcconJhions of the pf^cm-atA^k vrhicbdid 
not suit theoL They therefore discovered a more ccaivement means of 
imttirj; on a bold face wittiDut sa>y profier uiatj^ltt intu tlie qucsdion, by 
appeatliag to the common scnne of mankind, Tt h indeed a great gift of 
God, to poneu ric:ht, or (a» they now call it) p\xm common Mfue. But 
this common scute must be shown practically, by wcll-considcrcd md 
reasonable thoughts and words, not by Appealing: to it aft an oraclcr 
wlieti you can advance noUiing ratioJiaJ in justificaiion of >ourscIf- To 
appeal to cominrm ^cn»c, wlien ini&ighl anrl scienop fail, anil nti wjoncr^ 
this is one of the subtle di«covedefi of modem times, bf mean« of wbicN 
the moftt vapvd b;tbbIeT c;ui tafely enter the litts with the most thor- 
otigh' IS] going ihiokcr, and hold his own. But as long as a partite of 
ix}3i£ht retiuins, no one would think of having recourse to thtd subtcT' 
fugc For what is it, but an appeal to ihe opinion of the multitude, of 
wduMe applauKC the phiUuc^phrr is aihameil, whilr ilir [jcpular and bu]ier- 
JWlaV man glories and conl^dei in It ^ I should ttiinlc Hume might fairly 
have lai<l as mudi claim to totind Mute ss Bealtie, and beiides to a cfiti* 
eal tiRdersum<ling (audi a» the latter did not possess), vfhich keeps com- 
moa sense within such limits a.^ to prevent it from speculating, or if it 
don speculate, keeps tt from wishing to decide when it cannot uti^Fy 
H&df concerning its own ]Trinei])le3k Ry this nM-an« alonr can common 
seiu« remain mund sense. GilseTs and hammers may suffice to work a 
pie<« of wood, but for sieel-engrax-ii^ we require a special instrument. 
Thus conunoa e«n«c and speculative Ufldentaflding are each ftcrvkeable 
SI ihcir own ivay, the former in judsjnenis which apply imtncdiatdy to 
cxpericnct!. the latter when we judge universally from mere concepta, as 
in mcfaphyiiic. where that which calb itidf (oilen ffr amtifkr^sm} 
mmmkI common sense has no right to judge ai all. 

I honeiily confess, the suggestion of David Hume was the very 
thtng which many years ago first intemiptcd my dogmaik slumber, anil 
gave my inrc%ligalkm» in the field of speculative ph)k»ophy quite a new 
iltrection. I was far from foOowtng him {9) in all his conclunona, which 
only resulted from his regarding not the whole of his problem, but a 
pan, wltSch by Itself can give u* no inforraatioti. If w« start from a 
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well- founds, but undevclopwl, iho«gfrt. which another ha* b«]ucath&l 
10 tu, wc niay wdl hope by cominticd reHection to advance farther than 
tbc acotc man, to whom wc owe the fwsi ^park of li^ht. 

I therefore fir^l trial whclhci Hume's uhjcctioii coultl not be put 
mto & general fomi. and soon round that the concept of ihe connexion of 
cause and effect wa* by no mearr^ the only one by which the umleritand- 
iflff thinks the connexion of tilings a frim, but rather tJiat metapliyafc 
ccmitsts altogether of such connexions. I sought to moke ccrt^tin of their 
number^ and when I had succeeded in ihts to my expectation, by start* 
[Rg from a Mngle principle^ I (mKeedcd to the deduction of these con* 
cei)t«, whidi 1 was now ceitant were not deduced from experience, as 
litimc had apprehended, but sprang fiom the pure undersunding. This 
deduction, whidi seemed impossible (o m)- acute predecessor, which liad 
never tvca occurred to any one dsc, though lhc>' were all using the con- 
cepte unsuspiciously without qucstioninf: ihc basia of thdr objective vm- 
lidity — thi«i deduction was ihe nMMi dlf¥tcult task ever undertaken in aid 
of metaphviic. More especially, no existing metaphysics could assist 
me in the least, because this deduction must prove the [lo] very possi- 
Inlity of metaphysic But as soon as I had succeeded in solving Hume'j 
probkin not merely in a panicular case, but with reaped to the whole 
faculty of pure reascu^ I could proceed safely, though slowly, to dctcT- 
mhie the wliole ipliere of pure reason ctnnpletdy and frorn genera! prtn- 
dptes, in its bounds, as well as in its contents. ThU was what metaphysic 
required, in order to conartia iu sysicm safely. 



T1IE CRITIQUE OF PURE REASON 



TttsPaosLnu orxits Csitiqitr 

It is of ver}- great advantage, to others, as well as to oneself, to be 
abk to bring together various topics of investigation in a single proty- 
lem. Now. tlie trne problem of pure reason may be put tn this way — 
IIow arc a priori >>DtlK(ic judgments possible? 

ShouUI tliiM rjuestaon be anitwerei! in a ulbfactory way, we sliaD at 
the same time leam what pan reason pla>'^ in the foundation and com- 
pletiom of tliose sciences which contain a Iheordical u priori knowledge 
of objects. Tlius we shall he able to answer the questions — How is pure 
mathematics possible? How is pure pfaystcs possible? As these sci- 
ences acttiaJly exist, we uuy fairly ask how UKy are (jossiblc; for tliat 
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they rniut be possible is proved by the fact that t):ey exist. But aa iu> 
real prcgrcad has as /ct been made ia the condtruct-ion of a aystem ihat 
realizes thecsMrntial aim of nwtaphjrsk, it caimoi be (did thai inctafhysic 
exJtts, and tliere ii, iherefore, reason Co doabt whether it tf poasible 
at all. 

Yel in one sense metaph>^ may eerlainJy be Mi<I to exist, namdy. 
m the sense that thcfc Is in man a natural disposition to acck for ibis kind 
of knowlcd j:e- But as all attempts to ansvrer the questions which htnnan 
reason is naturally impelled lo a»k, as, for instance, whether tlie world 
had a beginning, or has ^strd from all eternity, hare always and tm- 
avoidably ended in sclf-eoiitradJction ; we cannot be tatiified with aa- 
scrtinj^ the mere natural disposition to nictaphysical speculation, or, in 
other word3, with the bare ability of pure reason to construct some sort 
of mctaphvTiic. Jt miat be poMible for reason to attain to certainty one 
way Of tlie otiicr ; wc must be able to ascertain whether reason can know 
the <rf)jcct» it seek*, rjr whtrlher it cannot tmow them; we must find a 
conclusive answer to the <^ucsiion whether pure reason is capable or in* 
capable of detcrminrng the nature of those objects, and whether, there- 
fore, its domain niay with coa6dcnce be coJarg:<d bc>'Ond the limita of 
experience, or must be restricted within them. Accordingly, the third 
and lahl qnentiun, wliich lluws from tlie (general probleit: uf jiure reaxm, 
may be correctly put in lias way : How is a science of mecaphysk pos- 
dble? Thtia a eriticism of reason in the end necessarily leads to sci- 
ence, whereas the doptiatic cnipIo>'ment of reason without i>revious 
cnticiim can lead only to grotindlcsa a^cnions. to winch other assertions 
equally specious may alwa>-s be opposed, the inevitable result being 
ace|itidimi. 

From a!l that ha* been raid we get the idra of a xmifpir *dmre, which 
may be called tiie Critique of Pure Reason. It is i>ot a doarine, but a 
criticism of pure reason, and its speculative vahtc is entirely nc^ive, 
because it does not enlarge our knowledge, btit only easts lif^ht upon the 
nature of our reason and enables us to kocp it free from error. By 
tramtcendenlal kn^jwled^^e I iiiean aQ knowledge tliat is occupied, not 
with objecfB. hot with the way in which a know1ei%e of ohject* may be 
gained, so far as that is possible d f'tiofi. \Vhat we propose b nof a 
dodrine of pure reason, but a transcendental criticism, the parpose of 
which is not to extend knowledge, but to rectify it. and to supply a 
toudistofke of the value of all d f rion' knowledge. 

This 1ran«cctidrTital criticism will afford a complete archltecfoaic 
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plan of traiuccndcotal phtloMphy. aa exhibited b iM prirctplc^. and wilt 
therefore give a pcrfccl gturaittcc of the conipIct<:iics5 and stability of 
the edifice tii all Its pans. 

The Critic|»ip of I*utc Reason ihwefoiT cortattis al! that is es*ential 
to the idea of transcendental philosophy, Aod if vt^^ distinguUh it from 
tliat phJloftOphy, the reason » that it docs not crry its anaK'sis bc>'ond 
what i* required in a complete estunaic of o priori synthetic kiiovvlcd^, 

TIte itifiin thing lo hr kept in view in the divUIon of Mieh a -<t<:Jmoc is 
fliat no idea* be allowwl lo cnlcr that are In any way of eiiipiricsl origin, 
or, in other vrordt, that it conviKt only of perfectly ymrc a priori know- 
ledRe, Hence, althougfi tbe principies and fundamental oonceptions of 
morality urc o priori, they fonn no pari of a tran:(cendenta] philosophy, 
because ihcy arc necessarily rclaiirc to the conceptions of pletsurc atxl 
pain, dci^irc and inclination, etc., which in their on|:in arc cmpiricaL 

In a systematic division of this science we must have, firstly, a doc- 
trine of the element* : secondly, a <loctriiie of the ineihod of pure reason. 
As to tiie sulHlivitionft, it scents enough to «y at present that there are 
two stems of human knowledge — Sensibility and Understanding;^, which 
may perhaps spring from a common root, unknown to us, and that by 
tlic one objects are given, by the other they arc thought Now, if Sen- 
sibility is found to conlain an prwri clcnicct, without which objects 
could not be given to us. an investigation into tlie nntnre of tljat eletnem 
will be one of ibe ta(V* of transcendental philotophy. The doctrine of 
this iranscendental element of sensible perception will form the first part 
of the science of elements, because we mu^ consider the conditions un- 
der which objects of human knowledge are given, before wc go on 
to inquire into the conditions tinder wbicJi they arc thought 

^1&AX«,ATt0K op UARAFVY AND BERSAftD. 



T^VSCBNCE»TAL Af^TBCTIC 

I if the actual affection of our Knsibility, or capacity of re- 
ceiring Im|>rcuioas, by an object The perception which refers to an 
object IhiDuj^h sensation, is empirkral perception. 'I'hc uiKlctcmuucd 
object of such a perception is a phenomenon (Erschdnung). 

That element in the phenomenon which corrrtrponds to sensation I 
call the matter, while that elentent i^hich makes it possible that the vari- 
ous ddermi nations of the (^lenomeiion should be arranged in cenain 
wa)i rebiively to om another, it its form. Now, sensations cannot pos- 
sibly give order cc form 10 ihemselv^rsL The matter of a phenometioo b 
given to us entirely n fojUriori, litn its form must lie a friQri in the 
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mifld. rtAtly to 1m Applied to all »cn:tatioTi5 a-n lhc> arise, and hence it 
must be capable of being con^dercd bv \{^rU apart from sensation. 

This pure form of sensibility is also c*lted pure iMfrceptiwL Tlius, 
if from thceon«ci(>»<;neuof abody, I s«panitcal[ ihai ihc understand iiig^ 
haa tliought into k, as sub8tane«, force* divtaibility, Hc-, and all tbat 
ia due to sematioa, as impenetrability, bardiicf^^ colour, etc : v^bat is left 
over arc extension and 6curc. Hicse, therefore* belong to pure percep- 
tioD, which exists in the mind a priori, u a mere fonit of sensibility, 
even when no sen«Arion or object of setiie U aelually pt-eser-i. 

The science of all the a priori principles of «eii^~hility I call Trans- 
eendenia! ^iihetic, in contradi&iinctiorn from the sctencie of tite princi- 
ples of pure thought, which I call Transcendental Logk. 

In Transcendental .Esihelic we ^haJl first of all isobtc »ensibiHty, 
abatractinf; from all that the tmderstandin^ contributes through its con- 
ceptions, so thai we inay have itothiTig before ns but empirical jiererp- 
tton. In the next plaee, we shall ie[);irate from em]>trict1 jierception all 
that belongs ro sensation; when there will remain only pure percepuon, 
or the mere form of phenomena, the sole eleitient that sensibility can 
yield d priori If this is done, it will be found that there arc two pure 
fbnns of sensible perception, which consUtutc principles of q priori 
Icnowledge, namely. Space aiid Time. Witli titeac it will aow be our 
busuieaaiodeal. 



StCnO?* t. SfACK 

B. Metaphysical Exf<fsiiuHi of Sp4ce. 
In external sense wc arc conscious of objects as outaidc of oorjclvcs. 
and as all wiilioitt exception in space. In space their duipe. sice, and 
relative poiitiati are marked out, or are cajiiablc of bdn^ marked out. 
Inner sense, iu which wc arc conscious of ourselves, or raiber of our own 
state, gives ns, it is true, no direct perception of the sou] itself as an ob- 
ject: but it nc\-cnheless is the one single lorm in whidi our own siaic 
comes before us as a definite object of perception ; and hence all inner 
determinaiknis appeal to us as rcUted to one auoilier in tiinc. Wc can- 
not be consdoua of tim^ as extem;Ll. any nir>re than we can he cnnvcious 
o( space ai sometliing within us. \Vh3i ihrn, are space and tlmef Are 
th^ in themselves real things? Are they only deteminations, en* p«r- 
faaps merely rebtioos of things which yet would beknc to ihinga in 
thetnKUes even if those things were not pcrcd\xd by tts? Or, finally, 
have space and time no meaning except as forms of perccptsan, belong* 
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iDgf to the subj^^ve coniniitition of our own mind, apart from wlilch 
they unnot be pr«dic3t^ of an^thiiif: wtiAtc^-er ? To antwtf the»e qtic^ 
tioiw I ahall bcgui with a mctaph>"£ica! exposition of space- An cxpott- 
tion I call it, because tt p^-c? a dUlinct aJthouKh rot a dctailcft. sUEcmcnt 
of vrlial is itnplieil in Hic idea of spoctr ; and the exposition \s oittapbysi- 
ca1| brrntttr tt faring^ forwanJ tlu; rc^fisoiis wif liuve for re^riling Hpacr 
as given a priori^ 

(i) Sfoce i« not an empirical conception, wttich lia» been derived 
from external experiences. For I could not be conscious that certain of 
my scnaationa are relative to tomct^un^ outside of me, that is, to aoone- 
thinp in a different part of space from that in whicb i mrscH am; nor 
cntilcl IbeamiciouHof theinaftoul&ideof and bciide one anolber, were I 
not at ihc Mme time con*cia«^ that thry not only are different \r\ con- 
tent, but are in different pUc^s. Tlie eooscionsness of space Is. there- 
fore, neccfiarily prcttipposed in exlcmn] perception. No experience of 
the extemnl relationa of sensible ihln^9 «nilJ >-ieM the idea of space, he- 
;cauM without the conscioasncu of space there wonid be no external 
experience wliatrver. 

(2) Sfioce is a ncreuary a priori idnij which i« prratpposed in all 
externa) percepliooft. By no eiffon can we lliink space to be ivay, 3l< 
ihocigfa we can qnite readily think of spice a^ empty of objects. Space 
we therefore ref;:afd as a condition of the po?$ibitity of phenomena and 
not as A determination dependent on phenomena. It is tbm a frwi, and 
ia neceuarily prcsuj>pOMd in external phenomena. 

(3) ^forr it not a di«cur«ivcnr gcnrn^t rnnt-eption of ihr relations 
of things'huT a pore perception. For we can he conidous only of 1 sin* 
gie F.p<aee. It ia true that we sptak as if there were many tpaces, bat we 
really mean only parts of one and tbc same identical space- Nor can wc 

,aay that these parts cxi5l before the one aU-embradng space, and are put 
ler to form a whde ; but wc can think of them only as in il. Space 
is essentially single ; by the plurality of spaces wc merely mran that he- 
ktise space can t>e limited in many ways, the general conception of 
tpaccs pre«tipposes such limitaiions as its foundation. From this it 
follows, that an a fri^n perception, and tk4 an empirical perception, un- 
derlies all conccptaosis of pure ftpckce. Accordingly, no geometrical pfi>p- 
osilion, a». for inslancc, tliat any two sides of a triangle are {greater than 
tbc third j^idc. can ever be derived from the general conceptions^ of line 
and triangle, but only from perception. From the perception, however, 
it can be <krivtd j fmrh and with (kmODStrative certainly. 
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(4) Space i$ prcjmie*! befow our conftciouRncaw aa an iniinit« rnig- 
nltiKh*. Xow. Ui cvcr>" conccpUMi wc certainly ihii:k of a certain nttri- 
butc lut common to an tit£nitc number of po^i^iblc objects, which ar€ 
&uUuniC(I tiiidcr the conception ; bul. from iu very ^lature, no coiKxptiort 
fan poMilily l>c Mipposn! In conUm ad infinilr nimi1)eT of detrnmira- 
tions wifhin it. Htii it i« jii^ tn ihk wa}^ that ^e« ia iliought of, aU its 
p;irt» being conceive-l to cxi«t jii infinittffi, Hotce ihc original con- 
eciousaefiS of space i« an a friort perception, not a coiicepiioti. 
c Trcrtsccndrntai Exposition of Sfa^^ 

A traiiAceruIcntal txpo&itioii seeks to s):ow how* from a certain prin- 
ciple, the posfjibility of olher a priori synthetic 1aiowleil|^ niay be 
explained. To be successful, ii mu*t proi-e ( i ) that ibere really arc t>Ti* 
tbctic propofiitionfi which can be derive<I frccn the principle in queftUon, 
(2j that the>- can be so derived only if a certain explanation of that prin- 
ciple is adopted. 

Now, geometiy \% a AciciiGe that tletemiines the ]>ropcrtic» of >paoe 
ayntbetically and yet a priori. VvhaU then, must be the ralureof space, 
\n order that such kncnvleUge of ii may be possible? Otir original con- 
sciousnces of it muftt be perception, for ro neiv tmth, such stA we haxe in 
the propositions of geosnetryr can be obtained from the mere analysis of 
a given oonccption (Introduction, 5), And this perception must be 
a friori, or* in other wor<I^. must be found in us before we actually ob» 
tcrve an object, and hence it most be pure, not empirical perception. 
For an gtcmetrical propositions, a*, for instance, ihii ipace hu buc 
three dimenttotii, are of demonstrative certainly, or present tliemselvei 
in consciousness aa ncoessory ; and such propofitioni cannot be empiri- 
cal, nor can they be derived from judgnienU of experience (Introduc- 
tia«,a). 

How.lhcn, can there be in the mind an external perception, which is 
anteocdetil to obj<xl» ihcnuclve*, and in vhicli the conceiition of ihow 
objects may be determined a prhrit Manifestly, only tf that percep- 
tion had its »cat in the mbject. that \$, if It belongs to the formal consti- 
tutioi of thr Milijcti, in virlue of whit:h ii is ko afTecird by nhjectit a« to 
have a direct con^ciofisncas or perception of them; therefore, only if 
perception in the universal form of outer senses 

Our expbnatkti is, therefore, the only one that makes the pocsiWHty 
of geometry imdligibte. as a mode of a friori synthetic knowledge, AO 
other explanatloos ^Q to do to. and, alUtntgh thry may have an ex- 
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lemal resembteflce to oan^ may readily be dittuigui^hcd from it by this 
cnlcnon* 

Inference 

(n) Space h in no sense a property of ihirgs in themselves, nor U It 
a relation of thin^ in themselves to one another. It is not z ilctcrmma- 
tion that Eiili bclon£^ to objects even when abfttr^ctton has been made 
frotn ail the subjective conditions of perception. For we never could 
perceive 9 pricri any determination of things, whether belonging to them 
indtviduAHy or in relation lo one another, antecedent!)' to our peroqvlion 
of those thing? themMlves. 

{b) Space ii nollimi;^ but the form of all tlie phenomena of outer 
sense. It is the subjective condition whhout which no extemftl peremp- 
tion is pOMibTc for us. The receptivity of the subject, or its capability 
of being affected by objects, necessarily exists before there i» any percep- 
tion uf clijcctsv Hence it is taiy 10 understand, how the fonn of all 
phenomena may exist in the trind 11 prum, antecedently to actual ob- 
servation, and how, a« a pure perception in which all object* must be de- 
termined, it may contain the prinapka that detenninc beforehand the 
rcbtiooa of objeci* when they are met with in experience. 

It is, therefore, purely from our human point of view that wc 
leprAl' of ipacr, of eximdrd thtnc*, etc Suppnw ihr ohjrrtivr mti^Titionit 
to be taken a^-ay^ without which we cannot have any CKtemal percep- 
tion, or be affected by objeeti, and the idea of space ceniicA 10 ha^'c any 
mettning. We csniaot predicate spatial cimcnsioos of things, except in 80 
far asthcyappcarinourconKioasncss. Tlic unalterable form of this rc- 
ccpdvily, wl^ch we call :Mntst]nlil3r. b a tiecesoary conditiL»i of all ttic rc- 
laiioR« m which objects are p<Tceireil a* outride of ns, and thv firm, 
when It Is viewed In abstraction from objects^ is the pure perception thai 
is known by the name of space We arc not entitled to ri^ard the eon- 
ditioos that are proper to otjr sensibility as conditions of the poo»tbility 
of things, but only of thingi a> they appear to us. Hence, while it U 
correct to say, thai space embraces all ihln^s lliat are cajiable of appear- 
ing to U9 as external, we rannit say, tini ii ctnhntrrs all things a^ Ihry 
are in tlwrnsel^'et, no matter wTtat vnbjcct may perceive them, and, in* 
deed, whether they are perceived or not. For we have no means of 
judging whether other ihinldng beings are in their percepckcis boomd 
down by the same conditions as ourfdves. and which for us hold uni- 
versally. If we state t)>e limitations under which n judgment luiZds 
of a given subject, the judgment Is tlicn unconditionally true. The 
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proposttton that all things arc side by side in spact, is true only under 
tlie LimitiLtion that wt arc speaking of our own MnMble prrccptioa. 
But if -wt wort exactly define tlie object of tlie propoiJiion by uying, 
that all things as external phenomeaa are M^ by sldt ^ «pEic«, k 
will be true nitivcrwilly nnd without any occcptioci. Our exposition, 
therefore, citabtbhcs the reality, or objective truth of space as a dcter^ 
initiation of ct^ry object that can possibly come before ua as ex- 
ternal ; hut at the uune time It proves tlie lElculily of siiiux, when 
ipftce ti conndercit by reason relatively to things in thcrrweh'CB, that 
la, williout regarfl to the constitution of our sentibility. We, ihere- 
fbre, aHtrm the empirical reality of space, as regards nil pos^blc ex- 
ternal experience: but vrc also maintain iti transceridciita! ideality, or, 
in other words, ne hold that space \s nothing at all, if its limitation to 
poisiMir nc|>Fiimccr Is i{pK>red, ^id tt is treated u a fiece^hary coddilion 
of things in chcnisclvcfi. 

eecrtos u, time 
D. Mttapkyskai Exfosition of Time 
(i) Time is not an empirical conception, whicli lias been derived 
frnm any exjicrienca For vc iliouhl not oliserve thtitg.H to ct>-exint or 
to foHow one snothcr, did wc not possess the idea of time c frion. It 
b, tiicrefore. Only under the presupposition of lime, that we can be con- 
adous of certain thinf^s as existing at Uie same time (simtiltttoeoasly), 
or at different timet (successively). 

(2) Time is a iiecessary idea, Vftnch is pre«uppOKd in all percep- 
tions. We amnoe be conKunn of phmcimmji if time ii t:ilcm away, al* 
though we can quite readily suppose phenomena to be absent from time. 
Time is. therefore, given a priori. Ko plieuomenon can exist at all that 
is not in time. While, therefore, phenomena may be supposed to \'anish 
GOmpktdy out of time, time itKlf, as the universal condition of their 
pos:iibtlity, cajmot be supposed away. 

(3) Time It not a iHscuisive, or genera! conception, but a pure form 
of sensible perception. DifFcrert limes are bui pans of the very same 
time. Now* the conscsousness of that which is presented as one single 
object, is perception. Moreover, the proposition, tl^t no two moments 
of time can co-exist, cannot be derived from a general conception- The 
propontSon is syntlKtic and caimoC originate in nKre oonccpCions. k 
therefore rests upon the dirrct perception and idea of time 

(4) The infinity of titne simply means, tiat every cfefintle quantity 
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of lime ts po«>ible only as a tiroiiatioii cf on« sln^ tim«. There mnst, 
therefore, be originally a consdousncu of liinc 15 unlimited. Now, if 
on object prcMmta iudf aa a uliolc so that its parts and every ^uaoiity 
of )t can be represented onty b>- liniiting that whole, such an object can- 
nof be given In conception, for conceptions conialn only partial cleier- 
minalions of a thing. A flircct perception muEt therefore be the 
fotindation cf the idea of time. 

& TroHJCfniUntaJ Bx{>asiticn cf Tifnt 

Apodictic principles which dclerij^ine relatione in Unie, or axionis of 
lime m ^cnmi, are ]>o«»ib1e only bccauw lime is the nccc»ary a priori 
condition of all phenomena. Time ha* bat one dimension: difTerent 
timeii do not co-cxivt hut follow one another, juM as different spaces do 
not follow one another but co-«xist Such propo*itionH cannot be de- 
rived from experience, which rcver yields strict universalily or dcmon- 
trativc certainty. If they were based upon cxpencnee. we could say 
only, that it has ordinarily been obscrvrd to he m, not tltal it muirt be w>. 
Pri'iciples like these have the force of rales, lliat lay down ihe condi- 
tions withotrt which no ex^ieriencc wliatever is possible; they are not 
leamed from experience, but anticipate what experience mtist be. 

Let mc add here that change, irchidinf; motion or chnng^^c of plaoCt is 
conceivable only tn and through the idea of time. Were time not an in- 
ner a priori perception, we could not fonn the les^t idea how there 
should be any such firing a* change. Take away time, aiul changie cnm- 
hincs in itself abtohitely con trad w:ior%" predicates- Motion, or change 
of place, for instance, must then be thought of as at once the exigence 
and the non-cxistcncc of one and the same thing in the same place. The 
eonlradtcticn dmppcars, only when it b Seen thai tltc thing has those 
opposite deienninations one after the other. One conception of time as 
sm « priori form of perception, therefore expbins the possibility of the 
vhole body of a friori synthetic propoations in regard to motion that 
are contained in tlie pure part of physics, and hence it is not a little 
fruit fid in results. 

(a) Time is not an independent substanoe nor an objectirc dcter- 
niinattOTi of things, and limce it df»e» not soirvive uhtn atiHtraciion In^ 
been made from all the subjeeti\<e conditions of perception. Wetc it an 
Independent thing, it would be real without being a real object of con- 
sciousness. Weft it a detertninatioti or order of things as they are in 
Ihcniaclvcs, it could not precede our perocptkxi of those things as its 
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ncccuar^ condition* nor cnuU k be known by nKans of >rnthctc jud^- 
OMnts, But llic po&sibilit) oi sudi judgniaib bccottics at (uncr [nteHi* 
giblr if lime u notfung but ihe nibjective coiiditiovi, without which we 
can have no perception whatever. For iu that cue we may be conidoui 
of this form of inner perception before we are oonKious of obj«tSt sad 
therefore a priari. 

(&) Time is nothing but the form of loner sense, tliat U. of the per^ 
ceptiou of tiur^vcs Aiid our own limer ^l^tc. Aa it Inta no tadueiice txi 
the shape or pcniiton of an oljjcct, time c^innot be a detcnnination of 
outer phenomena as such ; what it does determine U the rcbtion of ideas 
in otir own tnncr itate- And juit bcousc thi( inner perecpcion bu no 
shape of its own. we Mek to make up for thia want by analogies drawn 
irom »pacc. Thus, we figure the sencs of tlire &» a line that proceeds 
to iofiuiijr, tlK parts of whidi form a scries; and we reaMui from ttie 
profHiTtin of this line to ;i11 the jimpt-rlio of time, lakinji* can- to alknr 
for the one point of dificrcncc, that the parts of the Epatial line all exist 
a: once, while the parts of the temporal line all foUow one after the 
oUiefp Even from this fact alone, thai all the relations of tinK may thus 
be presented in an external perception, it would be evident that time is 
itsdf a percepLicoi. 

(c) Tbnc is tlie formal a pricri cotuWiion of ;tI1 phmninrna without 
exception. Space^ as the pure form of all external phenomena, is ibe 
41 ^fiofi condition oiify of externa! phenomena. But all objects of per- 
ecptioo. cxxemal as well as internal, arc cktcrminations of the mind, 
aadt from that point of view, beloni^ to our inner state And as this 
inner state oocncs nodcr time, which is tbc fonnal condition of laner pcr- 
ceptinn, time is an o priori cowlilion of all pbcncxnena: it is the tmm^ 
diate condifioii of hmer phe^ionrcna, and so the mediate condition of 
outer pbcDometta. Just as I can sav, a priori, tba; aU external phenom* 
ena are in space, and arc determuK^ a priori In conformity with the re- 
lations of space, 90, from tbc principle of the inner sense, 1 can say quite 
CcncraUy that all pbcDomcaa «rc in tinK, and stand necessarily bi rela- 
tions of tintc. 

If wr ah^iract from the manner in which we tmmediatrly percdve 
our own Inner state, and mediately all external phenomenSp and think of 
objects in thcmMlves, we find that in relation to them time is nothtng at 
aU. It is objectively true in relation to phcoomena, because we ore ooo* 
seiotu of plKDomcna as objeds of our koscs; but it is do loDfcr ob- 
jective, if we abstract from our sensibility, and tlterefore from the 
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foffit fkTOfKf to our perc^vt oonfcioum^M, and speale of thinfiiv u 
such. Time is therefore a putdy subjective condition of human per- 
cqflion, and in il»df, or apart from the subject, it 1% nothinif at aIL 
Nevenheless, It is necessartly objective In rebtion to all phauMnena. 
SJi-d therefore alw to everytfiing ihiit c^n poviibly enter mio our experi- 
ence, Wc cannot say tliat all tliing:s are in timer because when we 
speak of things in this unqt^liiicd vrzy, we arc thinking of things in ab 
straction from tl)c manner in whidi we perceive tlictn. and therefore In 
atntrsction from the condilion under whidi alauc ^c can say llut they 
are En Lime, But. if \kv qualify our auenicm by adding that canditEon, 
and «ay that all thing* a* phenomena, or objects of sensible perception, 
are in time, the proposition i», in the ftrictcst sense of the word, ob- 
jcctivCi and is utli^'c^salh- true o priori. 

We Kc, then, that time U empirically real, or is objectively trtK in 
relation to all objects thai arc capable cf being presented to our senses. 
Afid as our percepiicn always is bciisuous, no object can ever be pre- 
sented to u« in experience which doei not conform to time ai Its condi- 
tion. On the other hand, wo deny to time alt cJatm to absolute realit)-, 
because such a claim, in paying no heed to the form of sensible percep- 
tion, assumes time lo be an ab»oIuie condition or property of things. 
Sucb prcf)eitics> as supposed to belong to tfiings in Uicmsdves. caa 
never be presented to ns in seme. Frtvn Ma we mfer the transcend- 
ental ideality of time; by which we mean that, in sbUoction from the 
jnbjective conditions cf sensil>!e perception, time ii *impl>' nothing, and 
cannc4 be said either to svb«itt try iUelf, or to inhere in things that do 
inbtist 

a Exploiicfcry Rtmarks 
To titii doctrine, which atlinils the empirical reality of time, but 
defiies its absohite or Iranscendenial reality, there is one objection so 
commonly made, that T must sopfose it to occur spontaneoufily to every- 
body who is new to the present line of ihouf^ht. It runs thus : Xo on« 
can doubt that there are real changes, for* even if it \s denied that we 
percctve the external worl<l, together with the changes in it. wc anc at 
Icaft cooKious of a change la uur own ideas- Nowp changes can take 
place only in I iine. Thrrefore time tit real- 
There is no difficulty in meeting this objection. I admit all that is 
said. Cettainly time b real ; it is the real form of inner perception. It 
has reality for me relatively to my inner exfierience : in other words, I 
actually am cooKious of itnK and of my own detemunatioofl as En it 
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Time I? thi*rrfore real, net as an object bcfood con«ck>um&s% bet » the 
manner in which I exist for ni>'»lf ai nii object of ccfiscsotunecs. Bui, 
H i could be perctivcd by mysdf or by any oUwr being wilhout the con- 
dition of sduibiUty, the vct>' tame (IctcrmnatJonA, vrhkh Dour ftppcar fts 
cbu^^cs, would iict be kno^ii aa in tunc, and ihrrcfore would ool be 
Imiiwn J» change*. The rmpiricnl rr^iTily of timr ihttH rrtnaini^ nn otir 
theory^ ihe condiUon of all our experience. It ii only iis ab«oluii! reiU 
ity that we rcfuw to admit. Time is ihercforc nothing but the form uC 
our Inner f>er«ep1ion. H we take away frx>m it the peculiar condition of 
our KitfubUity, the idea of lime also vanishea ; for lime does not belong 
to objects aa they arc in llicinsclrcs, but only to the luijcct that per- 
cdx^esthetn. 

Time and space are two sotirces of ImowMge from which a nriety 
01 a priori synthetic judgments may be derived^ Mathematics, «flp«ct- 
ally, supplies a splendid inMance of mch judgnDcnts, in the science of 
space and the relattoos of apace Tbnc and space are the two pure 
forms of all sensible perception, and as such tl:ey moke a frion syn* 
ihctic prDpof itjonn poft^>lc. And jim bccaatc they are mere conditions 
oF sensibility, they mark out thefr own limits as sources of n pricrt 
knowledge. Applying only to objects regarded as phenomena, they do 
not present thLn^ as they are in themselves. Beyond the phenonKnal 
world, wh^di is iheir Icgiliniatc donuin, they cannot be empSoycd in de- 
lenrination of objects. But tliis limitation in no way lessens the sta* 
faifity of our eniptrieal knowledge; for, sl]c^ knowledge, as depending 
upon nccenarj Conni of lite peroejttTOnt of ihingi, is just as certain as if 
it reaccd upon necessary forms ofthings in themselves. 

Transcendental j^tlietic cannot contain more titan these two de- 
meats. This is plain, if we redea that all other conccptkxis bftkiagiitg 
to acfuibility presuppose something anpincal. Even the idea of mo* 
tioOf io which both etcments are united, pmupposcs the observation of 
aonuAbing that moves. Kow, there is nothing nio\'ah!e in space consid- 
ered purely by ttwlf : beitce llut which la omTaltU- can be fnund in space 
only by experience, and t« therefore an etnpqncal datum. Sinnhrly \\\t 
idea of chan^ cannot be pot amonir the a priori data of traniccndenlal 
jMbctle. Time iisdf does not ^nn^, buT only something that is [a 
time; hence the idea of change must be derived fttnn the observation of 
some aaual object with lis lucceulve de1ennhution»— chat is, bpnn 
experieiioc. 
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( 1 ) A dUtinction is commonlv drawn bciv^ccn wl^i belongs C£«cn- 

\s accid«il:il, being perceived only from & curiam i>o«itjoii» or when a 
cpcdal organ it afif«cted in a i>articular way. In the one case, ne are 
^d to know the object as it is in iUcIf ; in the othrr case, 1o know it 
only as it appear? lo u&, T!iii» howc\'cr* is merely an cnipihcal distmc- 
tiofu For, it mu»t be remembered. tl:<it the empirical object which b 
henf called the thing, is ilseff but an a^ipear^jice. If lhi» were all, otir 
iruifcendentat diiittnction would be altogether tost »ight of. and we 
milCht imagine ourselves to know things In themsehvs when we Vnew 
only phenomena. For the truth is, that, however far we may catT>' our 
in^-cMigatJons into ihc world of sen*c, we never can cook into contact 
with aught but appearances. For instance, wc call the rainbow in a 
nm-ihower a tntfrcr appearance, and the rain the thing il««1f. Nor is 
there any objection tothiiL, if wernean to «taie merely thephyiical truth. 
iliat from whatever position it is viewed the rain wilJ appear to our 
Kttse^ a$ a real object of experience. But, if we go beyond xl\t fact* 
that the sctisibTe object is here the mine for every one, and ask whether 
the object i^ known as it is in itacJf. wc i>»s to the tranKendcnt:d point 
tii *ipw, ;ukI tlic i|t;<r!»lioi] now is in regard to die lelalioii of our coo- 
iiciou%ne«s of the ol>jeci to the object a« It exists apart from our con* 
sdoaaocM. In this point of view, not merely the rain-dfop«, but their 
round thape, and e%en the space in which the>- fall, must be r«^rded as 
mere appearances, not as things in thcniMlves* Ever*- aspect of the 
phcnomciion. in short, is but a modification or a permanent lonn of our 
Acn&ibte perception, wltite the tTanscoidaiiid object remains to u« un- 
known. 

(2) It is rtcogntred in natural iheolof^, ttot only that Gad cannot 
b« an object of perception to u«, but that He can never be an object ot 
ten»uou£ perecptioQ to Himself. At the same time. His knowledge 
must be perception, and not thought, for thought a1way» involves lim- 
itatioiu* Now, the natural theologian is very careful to say, tliat God, 
in Hb percqilion, la free from the Itmit;* of v^xace an<l time. Rut, how 
can this possibly be maintained, if it has previously been as^med, that 
apaeeand time are forau of things in thenselved ? It must then be hetd 
Ihat, evcD if thoM tfahigs were amiihtlated. space and time leould con- 
foitic to be (I ^n<?n conditions of their existence. And if d>ey are con- 
ditions of all existence; llwy rnust be conditinmi of the existence rven ol 
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God. We can avoi<l this cQiKlunon only by uiymc llut space and time 
art fioi objective fomi» of all lliinjfS ^l ^ubjecltve form^ of our outer 
%B wen as of cur inner perceptions. In fact our percqitioo it (etuuout, 
jast bccaui^c it is not oHfj^n^I Were it ongiiul, the vtry existence of 
the object would be ^ven m the perceptiorip and such a perception, so 
far a^ we can sce> can belong only to the Original Being. Our perce[>* 
tion b ilqic^itlml u|i(jn ttie exi^Ience of the object, and thcrcfiire it is 
possible only if our perceptive contcioiiRiiess h affected hy ihe presence 
of the object. 

Nor is it necessary to say. that inan is the only being who perceives 
objects under the forms of space and time ; it may be that all finite think- 
ing beings agree with iiian in that respect, although of this wc cannot 
be certain. But, hovrr^er univena] this mcx!c nf percqition may be, ft 
cannot be other than sensuous, simply because ii ii derivative (inluiHis 
dcrh-atn'us) and iiot ongixul (intuiiw Cfiginanut), and therefore it 
not an intellectual perception. An intellectual pcrceptioni as vrc have 
already seen reason to believe, is the prerogative of the Original Beiaf, 
an^l never can ticlung to a being which is dependent in lit existence as 
well as In lis pereeptlon, and in fact is con»cioti« of its own exisienct 
only in relation to given objects. 

Ccn<ItuioH of Ike Transcrndtnlol ^ikefk 

Wc have then, in the 'I'rsoisccndcntal /Ksthetic, one of the elements 
required in the solution of the i:cncral problem of transcendental phiJo»- 
opliy : How arc a priori f^ynthrtic propa-«iiion» pov^ible? Sudi propon* 
lions rest upon space and time, vrhidi are pure a priori perceprions. To 
enable us to go beyond a given conception, in an o pri^ judgment, y:e 
hare found that somethinf; is needed, which is not contained in the con- 
ception, but in the perception ccrrcspondinis: to it, Eomcthing therefore 
that may be oonnected witli tliat conception synthetically. Bui sucli 
Judgments, as based upon perception, can never extend bej'ond objects 
of sense, and tl»erefore hold inie oiHy for objects of poaaable experience. 



TRA.V3CCXDCXTAL LOCIC 

t, Cfncrat Lcgic 
There are tvro nltimate sources frccn vrhJch knowled^ comes to tts : 
cilher we receive ideas in the form of imprrssions, or, by onr »^x)ntan^ 
otiA faculty of eoncepcion. we lotow an object by means of llv^oc i<Ieas. 
Tn the former case, the object is given to us ; in the htter case, it is 
thought in relation to the iniprci£ioQS that arise in our consdousncss. 
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Perception and coiiGq>tion, therefore, are Ihe two elements that enter 
Jnto aQ our laiowleJgc, To evtry cimccption ^aine iotm of percq^ion 
COTTMpoiKls, and no perception yieU^c tmowled^ witJiouc coocepiiou* 
Both may be cither pure or onpincal: cirpincAL if Mn»lior, wltich 
occurs only m tlie actual pixrseiice of au cLjecl, b implied : pure if there 
\% no intermixtiirc of isrrsatian. We may call smKHicn the matter of 
sensuous lETiowtedge. Hence pure perception coiiuiii* only the fonn 
un<^er which a definite object H perceived, and pure coneepiion the form 
In nrhich an object in general is thought. Pure percepticntt or pure con- 
ceptions alone arc possible a priori, while empirical perceptions or 
cmpincal conceptions are pos^ble only i3 posteriori. 

Tf wtiMbility it the rocepriviiy of ihe mmd in the ACtnal apprehen* 
stoo of 9ome Impression, understanding is the spontaneity of knowt* 
edge, or the factilt)' that of \i^<;\i produces ideas. Wc are so eonsti- 
Ittieil that our percq^tion always is sensuous; or it shoe's merely the 
manDcr in which i^x arc affected by objcd*. But. wc have also undcr- 
sUnding, or the faculty of thinking the object of sctisnous pctcrplio:i. 
Neitlier of these Is to be regarded as superior to the other. VMLhout 
sensibility no object would be given to us, without tinderstandtng none 
would be thou^rn. Thoughts wiliiout content are empty, perceptions 
without conceptions are blind. It is therefore jmt as necessary to make 
our cDiicepticms imsuoiin, that :>, to add tlic object to tJjan in pcieep- 
tlon, a« it £s lo niake our perceptions EntelHgihle, that is, to bring tliein 
under concqitions. Neither of Ihete faculties or capacities csn ito the 
work of the otlwrr. Understanding can perceive noihbig, the senses can 
think nothing. Kj>ow1edge arises only from their united action. liul 
this is no reason for confusing the function of dthcr with liiat of the 
other; it iS rather a stroi^ reason for carefully »epanttii^ and disiin- 
gufshing the one from the other. Hence it is, iliat we dbtingnlsh 
Esthetic, as the science of the universal rules of sensibility, from LQgic» 
whtcb is the science of the uni\*ersal rtites of undefstanding. 

General logk. as distinguished from ihe special logic or o^<:mnon of 
a particular science, is either pure or applied ; but only the fomier is in 
tiic strict Kuse a science There aic two rtiles that must ever be kept tit 
idumI in pure general lo^e. (l) As gencial logic, it ;ibstTacla frum all 
content of thought, and from all dhtiaaion of objects, and deals only 
with the pure form of thought. (2) As pure logk, tt has no empirical 
principles. Ps>'diolocy has no influence on the canon of the under- 
standing, and therefore it docs not, as has sometimes bcai supposed. 
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contnbulf an>'thtnf; to pure Ic^-ic Lofpc is a <l«inoi>ftlTativ« scieno^ 
Aad whatever it conUins musl be certain entirely a prwri 
a Tratiuendmlid Lcg\€. 

^re general togic^ then, fthilracU from all tlie content of know* 
ledge. Of wtut is the same tfaini^, from all relation of kcowledge 10 ita 
objects, and comidcra tnerct/ Ibc lo^^ica] foem implied m the r^ation of 
one element of knowledge to another, or (he univcrtal form of tbonfibt. 
Now, we Iiave learned froni the TTai)5cotUmtal j&lhettc tliat tticre arc 
pure as well u empmcal perceptions, nnd it may well be, that a timUar 
dtflinccion obtams between the pare and the empirical thought of objects, 
]ti tint case, there will be a logic that doc« not abstract from all the con- 
tent of knowledge. Containing merely the rnles of the pure tlioueht of 
an objcctj it will exclude all l^nowlcdgc. tlic content 01 wtiich is em^HH* 
cat. It will alw> refer uur ktHiwIetl^ uf ubjetts (u its oritfiii. In w far aa 
that origin cannot be ascrHwl to objects thent«rlvcs. 

Let ua f uppoae, then, that there ate conception* which rebte to 
objects a fficri^ bn; which, ai: ftiere fxinctiont of pure thought, stand to 
objects in quite a different relatiom from tliat in which perceptions stand 
10 thcnu whether t]ic»: are pure or Kneuoua. .\s these conccpiions will 
be of neillier ernptrical nor ae^ilhefic orig^, we get tlie idea of a adaice 
of pure understanding and pnre reason, the sTm of which \% 10 eicamlne 
into the knowledge which we obtain bv thinking objects completely a 
^ficri. Such a Kience. as setting forth tlie origin, tlK limits, and the 
objective validity of pure conceptions, we must call Traiucendcntol 
Logic- 

^. Dhisicn of Cm<rat Log^c into AnaiyHt and DiaUctit 

General logic analyzes the whok formal procedure of understand- 
'm% and reason into fits elements, and presents these as prindptes by 
which the lo^cal ralidity of knowledge may be oiimnted. This part of 
logic; which U well called Analytic, suppTIei a ne^'attve toi>chs1one of 
truth ... but it does not enable us to determine potitireiy any- 
thing in regard to t:A)}ei:ts. At the same time, there Is something so 
seductive in an art that enables tis to reduce alt our knowledge to the 
fonn of understanding, however empty and poor in content it may be, 
that genem) kigie, although it is merely a canon of jndt^oit. \% apt to 
be tised as an ofganon by means of which new truti:, or rather the 
apedoua afjpearancc of new truUi, tmy be obtained. When it is thus 
misuied as a supposed organon, logic is called Dialectic. 
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^. Division of Transcendent^ ^^^ '"'*' Analytic tind Dtoiectic 
Jaa V in Tr3TiKcr,<lcniaL Xilhclic wc i»c4at«l the vcni^ibility, «o in 
Transcendental Lo^ic we thaH isobte the undentandtng, ind throve inio 
relief that cIcmcDt in our knowMgc vrhich has its origin in the under- 
landing alone. This pure element can be employed in actual know- 
lenlge, iitily on eumdttioii llial oLjccts ar^ prt&cutud hi peicqXiot: to wliich 
K may be applied- For, withrntt prrrqitirm, the ptire eTrmctit oi ktintv- 
ledgt ha» no object, and Ihereforo remams pcrfeetly empty, Thar part 
of Trantcttid«i1al Lope which tett icrth the pure dcnjcnt in loiowlet^e 
that bclonf) to under«tatidEiigt and the principles without which no 
object whatc\xr can be thought, is Transcaidesital Anal>tic- It b a 
lo^ficof inxtK because no knowledge can coutradict it wttliout losing all 
content, that is, all rrlniioti to an object, and therrfore all tnilh. Rtit 
there i« a \try *educlive and deceptive tendency" to employ that ptire 
knowledge of undemanding and those prmciplcs by thcn«e1ves, and :o 
apply them even bc><fnd the limit* of experience- Only in experience, 
however, can any matter or object be found to which the pure concep- 
tions cf tmdcrMaudiEic: may be applied. There is thua a danger ih&t 
trnderstanilin^V with a mere shciw of rttirmality, may make a n^alerial 
use of its purely fofrual principles, and pass judgmcnta upon all objects 
without distinction, whether they are given to nt cr notr and perhaps 
even although they cannot be gi^'cn to us at all- That whicli la merely 
a canon for the criticiam of utiderstandinK: tu its empirical use, is mis* 
used, when it i» supposed to be an organon that may be cmf>k>yed unt- 
Tcrsally and without restridion, and when it permits undeistanding to 
vemure upon synthetic judgments about objects in general, and lo pm- 
noitnee and decide upon tliem. Pure imderttandh^ it then employed 
diakctieaJly. The second pan of Tranacendenta] Logic must therefore 
toniaft of a criticiam of dialectical illusion- It is called Dialectic, not 
becauK it is an art of produeaig iHnsIon dogmaticalli^-a {a^x>urite art 
of too many metaphyskal jugglers — but because it is a crkidsin of 
understardmg and reason Jn their hypetphyMcal vse: a critldsm. the 
aim of which U to expose their speeioua and groundless pretensions to 
the diaeovery and extension of knowledge thrati^ purely IranseendentaJ 
princtptesj and to preserve understanding from all sophistical illusion. 



ElGITTEEtfTH CENTURY PHrLOSOPHY 



TlAKSCeXD^VTAL AXAtVTIC 



CHAPTER L^-GmDIN<; TIIRKAD tOR TH^ lllbCOteftY OF TRE CATfiQORID 

The fir4t \JATi ct( Traracdtdcnul Analrltc dciU wilh ihe concc|^ 
tiotu, Ihp irconri pan u-iili lU' jiiflgmrnK of ptirc nnrlrnianding. 

Ii b the privilege as well as die ttuty of trai»ccn<!«iiu] philosophy, 
to proceed in ihe search for iu conceptions upon & de^nite principle ; for 
Ihcse conceptions spring; from the underatanflini; pure and unmixedi and 
mmt therefore Iw connected logclhcr in ihc unity of 2 alni^lc conception 
or idea. This one fiuidamcntal cofiception it a systematic principle, by 
the Aj]]>Ucat]on of whirli wc may br certain a priori That wc have foand 
out til the pure concept ioii» of tinderUanding, and have assigned to each 
iu proper place in the whole *)"»iefn, 

Sfction /. — Thf Logical Use of Understanding 
Understanding: has already been detined, negatively, as a non-scnni- 
out faculty of knowledge. Now, as wiihont sensibility wc can have i>o 
perception^ under«tandiag: cannot be a faculTv of perception. But, apart 
from perception, the only other mode of obtatnijij^ knovrlcdfc is by 
tncans of concepCioDft. Therefore the kncpwtedgc thai Is due Co under- 
atandiog, or at leaU to Imman unJc^r«tani1m^, i» a kno\i-]rdgr hy mrart 
of concept icns : ii is not perceptive, bm dificnrstve. AH perception^ as 
tenniotis, rest upon affections, wl^reas conceptions rest upon functions. 
By function I ntean the unity of ict. in which vanous ideis arc brought 
tinder a common idea. Conceptions arc baied upon the spontaneity of 
thought, KTt5Uous perceptions on the receptivity of inipTcssions. Now, 
llie only use lltat undervtandtn^ can make of itieKe frereeplions is to 
jitdge by mean* of thrm. And. at withmit pcrceptinti fhrrc i^ no direci 
couciousn^ss of an object, a conception is ne\er related directly to an 
ol)ject, but always trdirectly, llirmigh a perception or Through another 
conception. Judgment it therefore the indirect knowlctlire of an objcclp 
or the knowledge of knowledsr- In every judgment tlwre is a concep- 
tkm whkh holds true of various ideas, and. amon^ others, of ooe whidi 
b directly referred to an obicci. Thus, in the judgment that all bodies 
are divisible, the conception of divi^it>t1it>- applies to various other coti- 
ceptMxia. tmt it ts in an efpecial way rrtaicd to the conception of body, 
as this attain is rrialed to certain objects that wc directly perceive. Of 
thefte objects we are therefore conscious only indirectly in the coneep- 
tkiii of dirisliility. Accordingly, all jtkdgments are functions of untiy. 
becoute they do not consist in the direct knowledge of an object, but 
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bring that and other Wnou'lCTlgr nnder the unity of a higher and more 
comprclKtiiiTe conceptioiL And as wt can r«di>ce all acts of lawlcr- 
standing to judgments, understanding irtelf may be said lo be a facalty 
of judgment. For, as we have »een above, tindentandiog i» the faculty 
of tlicruglit. To think is to know by means of conccptioiu. But con* 
cqiiionii, ai |ire(!icatt» lit |KWsihle judf^ncuts. are reliitivi' in ihe idea of 
an object not yet determined. By ibe conception of body h meant 
Eomethmg — meial. for instance — whidi may be knovm bj- meant of that 
conception. Body is a conception, jiist becau^ it contains under it other 
detcrrmnations by mean* of xrhach it may be referred to actual object*. 
It is thus the predicate of a possible jndgmcott such as, that every metal 
IS a body. We may. therefore, find cui all llie |Hitiiblc* functiunft of 
judgmertf If we can but teTI what are all rhe possible funciSons of unity 
in judgment. And this, as vre »haU see m the next fectkm, can quite 
nadily be done. 

Sfcticn //-•'-^ The Lpp^d Fiittcliofi of Vndcrtfanding in JttdpH<nL 
U we abflract from all the content of a judgment, and ooly pay 
heed to the mere form of understanding, vtc find that the functions of 
Ibooght in jiHJgmmi may be hronghl nnder four heads, each of which 
contains three subdivisloas. Thus we get the following tables* 

I, Quantity cf Jui^sp^a^tS^ 
Universal 
Partieular. 
Suigular, 



^ QuoJity. 
Affirmative. 
Nqj^tivc: 
InfinilCi 



Caiegonea]< 

H}-po<hctkaL 

DtsJBactiTC 



4. ModcHty. 
Pmblemaik. 
Awcttoric 
Apodictk. 

SfcHon ///.— la Tht PuTf Concfpfumt cf Und^stonJing or 

Cditiofiei. 

General L^c, as hat been said* abstncts from all the content of 
loiowledge. and looks to some other source, whatever that may be, for 
the content that it b to tnnsform by analysis Into coiKcptions. Trans- 
cendentnl Lo^c. on the other hand, has tyin^ before it a complex of 
m prUm tensibilhy. whidi vt receives from TranM^endeiitat ^t^lhetic; 
wtthovt this complex, as a material upon vrltich to operate, the cotKcjH 

VLII, 
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tioiu of pt3jt nnid^rstaniling xvouM be without conioii or |>erfect]y 
empty > Now, spAoe tnd tinic have not only tticmsclves, as pure o frwri 
pcrecptiohti a complexity cf content; but, an they arc the coctditioa* 
without wliidi tbc mind coutd not be receptive of itnprcMiocu^ And 
llicrrfore coiild not br onnkciouK of olijeciJi, the)- murt Alw;iy* Affect our 
eonccption of objects. Conception, however, u due to ihe spontaneous 
activity of thought, And hence the complex cooiictit of pure perception 
mtiM fmt be surveyed, taken up into tliougtit and conibined, before there 
can be fuiy knowledfre» This act I call s^-ntheitis. 

By syiitlie^b, in lU most gcneial acnsc^ Is meanl tlie act of putting 
various ideas together anil grasping their multiplidty in one consdout* 
neftS, Such &yrthcsi« is pure, if the iitulrtpltch}' is given, not empiricatly 
btft a f'Horif at in the cose of spacf vxnl time. Now, before ive caxi 
anal>^ie any idea, wc mu&t first liave the idea, and hence the content of a 
conception cannot orijiftnolly come into con!tcioiime«9 by analysis. It is 
by synthesis of various dements, whether those dements are given 
empirically or a priori, tiinl we tint get knowledtrc- No doubt the syn* 
thesis may at first be crude and confused, and it niay stand In need of 
analytU, but yet it is by ft>-nt1w»i« that the various elements are gathered 
together and united in the know[edf^ of a certain concrete object. It is 
to S)nthesia, therefore, that wc xxwmx first direct our attention, :t wc 
wt)uld Icam the true origin of our knowledge. 

Synthetic in general, a» iat shall afterwards «ee, u due Eolely 1o the 
operation of iniaginatlon, a blind but mdi spendable function of the soul, 
withotit vrhich we should have no Imouledge whatever, but of which we 
are sddora ever consdous. To bring this syntlieiis to conceptions is the 
function of tuidentonding, and it is only by this operation of under- 
stan^lini; that vk-e obtain what can properly be calkd knowledge- 
Pure synthe^Ify vievivd in its most general aspect, is the pure con* 
ception of understanding. By tins pure synthesis I understand that 
which rests upon a basis of *i pricni synthetic unity. Thus in anth- 
melical ad<lition, a5 is readily seen in the case of larger nwnbers, the syn^ 
theflis conforms to a conception, because it proceeds on a common basis 
of unity, as, for instance, the decade. Ety this conception the unity in the 
syntbesia of a complex is made necessary. 

By analysis varioua ideas are brought tinder a single conception, as 
is shown in general logic* But it bekmgs to iranKendentat logic to 
tell us how the ptire synthecis of Ideas is brought to conceptions. The 
first dement that cntera into the knowledge of alt objects a prwri is the 
amplest content of pure perception. The second demcnl la the syn- 
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iheaB of this conimt by tmag^tiatton. Bat as etcn thin is not enough to 
conititute knowkdge, a Uiird demeni i» titppUed by undenunclir.g, tn 
the inceptions which give unity to this purt synthtsie, and which cou- 
£1*1 lolely in tHe cooKcionmcM of thb nccc»7ar>~ synthetic unity. 

The sainc fuiiclioo whtdi gives unity to vArkiUH icl<3» m a jtulg- 
mort iI«o givrs unity to rhc mcrr synthesis of various ideas in a per- 
ception; ;tnd tbU «\itth«»is, in its most general expreuiovi, U the pure 
conctfilion of understanding^. Understanding at once givc« analytic 
unity to conceptions, znA synthetic unity to the complex content of per- 
ception : and indeed the logical fomi of judirntent presupposes and rests 
upon llic very same Rct» of thought a.t t1io?ic by which a trannctndcnU] 
eontoit b given to the various determfnaiions of oar oonsciousness. 
Hence h is that the pure conceptions of nrderstanding, as they are filly 
cailedf ^ply to objects a fnori, and Uierefore do not iaJi within the 
view of gwtral logic 

In this %-ay there arises exactly the same number of pure concep- 
tions of underftanding, applying a priori to all objects of penreption, as 
there are logics! function* of judgments in the preceding table ; for those 
functions ccfiipletely epecify understanding, and give a perfect incamro 
of ttt povrera. We shall call the pure conoeptions cstq^ries, after 
Aristotle, because our object is the same as his, altliough our method 
and re^ulta arc widely diilereni. 

TABL£ or CATEOOSna 
I. QMonHiy. 
Unby, 
Plurality, 
Totality. 



a. Quatitj, 




J. ROoHom, 


Reality. 




(m&i/ortfrj d tuddtns) 


Nccitlon 




Causality and Dependence 
(cause and effect). 


Llmhaikvi, 




Conummliy (redprodiy betwees 
the active snd the passive). 




4- 


M^daXily, 




Pocsibility 


- Impossibility. 




Existence 


• Kon*e«s1eiice. 




Necessity 


- Cofttingeocy. 



TtuSj then, ii a Ust of all the primary pure cocicepcions of synthesis 



w 
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tliat uTilemanilins: coaums within itaelf a priori. Bfcauiic it conuins 
cbcNC pure conccplicns, it b called j>ttre nndcTStandiog, ftiid only by thnn 
c^in it undentanO anytliittj; iii tlt« complex conlcnt of perception, that if;, 
ihinl< an object. The table Has not been left to the unccrUiin augf^iions 
of empirical iiKhiction. biit has been drawn itp s>ftcniatican>% on ihe 
basis of a ^inyle pf uiciplc. namely, the facultv of ju'1^:jci«, or, what ii 
thr Kimr ibirg, ihr fanilty nf ihniight. 

The table of categories suggests some nice points, irbich, perliips, 
mi0n be found to have Bn important bearing on the ^ientific foni\ of 
oil knowLcdcc of reason, (i) The four clas«c« of catcupries naitiralfj 
fall into two groups i those in the first group being concerned with 
objecia of perception, pure a» well as empirical, while ihme in the aec* 
ond groDp are concerned wtih the eTificrtce of thoie objecii, as related 
dsher to one ani>fter or to undemanding. The firtt may be called the 
mat1icn)atical, the second Ihe dynatrical catct:ont'3. The former. a» i» 
obvious, have no correlates, the lalter lia\x correlate. This distinction 
niuKt have xjmc ground in ihe nature of understanding, (a) It is also 
si^gg^stive tliat the number of categories in each class Is three, because 
v;fual]y atl a priori divition muEt be by dichotomy. To this it nmct be 
added that the third catcf^ry in each class arises from the union of ihe 
second catcfft>ry with the first. Thus totality or allncss is just plurality 
regarded a^ linliy, limiutinn in reality combined with nc^aliofts, com- 
nwinity is causality in which two substances mutually determine one 
another, and lastly, i^ecesiity is just exigence given by mere possibility. 



CHAFTES II.— «fl>CCnON OF TUl CATBOoaiES 

13. PrincipU^ of a Trcasccndattat D^dmcium. 
TTiere is a diitinclion in law between ihe question of right (tjuld 
/uKf) and the question of bet (quid faeti). Both must be pfoved, but 
proof of a right or claiin is cAl1e<l its deduction. Xow, among the vari- 
ety of conceptions that make up the ver}' mixed web of baman knowl- 
<^^, there are certain conceptions that poit in a claim for lisc entirely 
a priori, and this claim of courvc tUnda in need of dedactJoa It is lue* 
leaa to refer to the fact of cxpenctKc tn jnitification of such a claim, 
but at the same time vrt must know how conceptions can porahly refer 
to objects of experience, alihough tlifwe ohjeeix have not been deri\^ 
from experience. An explanation of the manner in whidi conceptions 
can relate tf/rion to objects,! call a tJunsoendcsUaldedtictiOR; and from 
it 1 diatincuTsh an empirical deduction, which limply telts us how a con- 
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€cpC)Oa bas been aoqtiircd by cxpcnence and rdWctkn on cacptrkaw. 
The Conner prorcs our right to the tuc of a certain conception ; tbc latter 
merely pmnis out thai as a matter of fact it has come into our po&ie»- 
£ion in a certain way. 

We hKl no dlHiculty in «xpl^idog how tpacc and time, although 
they arc tlictnsctvcs known a priori^ arc yet n^xc»anJy related to <^ject£, 
aod make possible a a^-ntheilc knowledge of objects which is independent 
of all experience- For, fts ii b only b^ means of these pure forms of 
sense that we ean be eonscious of an object tn empirical perc«fpiion» <£psce 
snd tkne are pure perceptions, which comain pricri the condition of 
the pottibilit}- of objects as phenomena, and therefore syntlieiis in tliem 
h&& objective validity. 

The categories of tinderstandinjf, on the other hand, are not condi- 
ilons mider which objc^rts are given in perception ; lience objects might 
certainly lie presented to uh, even if tliiey were not necessarily rchtted to 
functions of understanding, as Iheir a priori condition. Here, there- 
fore^ a difficulty aiites t}ut vre did not meet with in the &e]<l of sensi- 
bility. The difficulty is, how subjcctirc conditions of thought should 
have ot>jective ralidity. or, m other words, how they should be condi- 
tions in ittiout which no knowledge of objects would be possible Take, 
for im>1ance, ihcr cnnce|)lion of ca;t»c^ Here vtr have a iiecultar K>rl of 
^thesis, in which somcchaig 3 is conceived as following upon some- 
thing else qidte dilTerent A, in conformity with a rule. It is hard to see 
\vli> phenomena ahoold be subject to such an c priori conception. AVhy 
should not tlie conception be perfectly empty, and withoiit any phenon* 
cnal object corresponding to it? 

We onnot avoiil the toil of such mvcstifalSonsby »ying that cxpe* 
rimer U prrpennHy giving v* examples of snch conformtly to law on 
the part of pheiKnH-na, and that we are thus enabled to form an abstract 
conception of cause, and to be certain of its objective validity. The con- 
ecpticm of cattM cannot possiKy originate in that way; and hence we 
mast either show that it rests completely a priori upon nnderstandiogt 
or we muM dlKa^d h ahogtilher as a mere fiction of tlie Wain. Fi>r the 
oonorpikin detnattdi llui uimrthmg A Kbonid be of siKh a natnri* that 
something Hw V- fctto^vs from ir necessarily, and hi conformity with an 
absohitely univertal rule. No pure conception of understanding can be 
the product of empirical induction without a coorplete reversal of its 
nam re and nac 

The traasGcndenial <leductlon uf all a friori concept ions must thcn^ 



so 
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fore be gtiKded by llv prindple, ihiE ih^se conceptions muM be tht a 
friofi ccnxtiiions of &tl posnbk cxpmcncc. Conceptions which ma^e 
cxperictioc possible art for that very rcaion ncodsary. An anft1)»ia of 
the experience tn wliich tliey occur would not furnish a deiiuctton of 
them, but merely ar ilhutralian of their twe- Wrrr th^y not the pri- 
mary conditions of all the experience in which objects are known ai 
phenomena, their rclaiion to even a single object veould be utterly 
incompfcheoaible. 

Scclicn /^ — A Prhri CtmiUicns of Experience^ 

It would he quite a sulTicient dedtiction of the categories, and jtistt- 
fication of their objective s]>p1ic3tiorn, to «how that, apart from them, no 
object whate^'er is capable of being thought. But there are two reaioos 
why a fuller deduction U advisable: ftrdly, because, m tbiiUdng an 
object, other faculties betidetf understand tnr;, or the faculty of thougtit 
proper, come into play; and, secondly, because it ha^ to be explained 
how underrtanditig csm po^f^ibly br s condhion of the knowledge of real 
objects. We must, therefore, begin wilh a coniideraiion of the prl- 
irary activiiies of the subject that are enential in the ccnititution of 
experience ; and thc^c wc vcmx view, not in their cmp^rlcaL but in their 
transcendental character. 

If cuiiivciuuAncv^ were brolccn Up into a nuutlier of mutually repel- 
tan: i;tacr«, each iKfjIaTnl and wparatcd frorr thr rr«t, knowledge wovdd 
never arise ht us at all, for knowledge is a whole of retoed and coo* 
ficctcd elemcnta. UIkh, therefore, I call tenRible perception a &yDop«is, 
in order to mark the complcjcily of Its content, it mtiac be remenibered 
that in this s>-nopsi» a certain fynthcsis is i;i)pUed, and that knowledge is 
poasEble only if sponUnctiy is combined wltli receptivity. This is the 
reatnn why we muKt vty that hi all knowlrdge then; It- a thrrr^fold syn- 
thesis : firstly, the apprebeniion in perception of various ideas, or ntodi* 
ficatioDS of the mind ; ftcoondly, their reproduction in imagination ; attd, 
thirdly, thdr recognition tn conception. These tliree forms of synthcsb 
point to three sources of loiowlcclce. which make understanding iuclf 
pouible, aad through it all cxpciiaice as an a^iparical prudtict of under- 
stamling. 

J, Synthtsis of Apfrektnsion in Perception, 

Whatever may be the origra of our ideas, whether they arc due 10 
the tnflxicnce of external things or are produced by internal cause«, 
whether ai objects they have their source o priori or in c3q)efkDce. aa 
modifications of the mind thej nmst all bdoog to the inner souc. Alt 
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iow1ccl£T 15, therefore, at bottom subject to time as ibc foraul caadt- 
lioci of inner wtiw, and in tinic pvcry part of it wilJiont exception 
nnnt be orderetl, conn«^«dr and t>rougtil into relation with every other 
part. This is a s^cncrzii remark, wbtch must be kept in mind in the 
whole of our subsequent inquiry. 

Wf fhniil<1 Tint he omsdouN of the vanous detaminAtioa* Uiat 
ex-erj' perception contains within hscl! were we not, in the succession of 
our tnipr«c«OTU, corwdoufi of time. If each fccUng were limited to a 
sinRJe mt>mcnt, it would be an absolutely individual unit. In order that 
the various dctcmiL nations of a perception, a«, for instance, tbc parts of 
a line, sIuuM (omi a uriily, it is necesury that tlic>' should be rtin over 
and held together by ihe mind Thin act I call tlie *ynlhesis of appre* 
hension. It it apprdiciisJon, because It goes str^ght to perception: It 
is tynihcsis, bcc^asa only by synthesis can the various elements of ptr- 
oeption be united tn one object of consdotiuiess. 

Novr, tlus synthesis of apprehension must be employed j priori also. 
or in relation lo detexniinations not ^\\cn in sensible experience. Otlicr- 
vUr we shouKI have no con&clousne^s of space and time a friori, for 
the^e can be produced only b)- a s^-nthesif of tlie various determina* 
lioQK that are presented by sensibility in iu original r«epiivily. There 
is therefore a pure synthesis of apprehension. 

2. Syiitiujis of ReproductvOK in ImaginaticH, 
There is an empirical law of the association of ideas. When any two 
ideas have followed, or accompanied tadi other, an association betia^eea 
them ifi at bst formed, and ihey arc so connected thai, even when an 
object is not present, the mind posses front the one to the other tn con- 
fonnty with a Sxcd rule. But this law of reproduction presupposes that 
pbcnotncna are themselves actually subject to such a rale, and that 
the varioui ctemenis In these phenomena of which we are conscfous 
should accompany or follow one another in accordance with certain 
ruICA, Or any other supposition our empirical Jmaginaiion would have 
nothinif Co reproduce in any way conforminic to its ov^'n nature, and 
woul^ therefore lie htddeo io the depths of the mind as a dead, and to tu 
unknown faculty. Were dnnabar, for instance, sometimes red and 
fometimes black, AOmdtmes ti^^ht aiul sometimes heavy; or were the 
sanx name gi\*en at one tone to tht» object, and at another time to that, 
without the leist regiird lo any rule tii»plied in the nature of the phe- 
nomena themselves, there oould be no empirical s>'nthesis of rcproduc- 
Ijon. 
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There mudt thcrcfort, be aometliiiifi: which m&kes ihe reproductioa 
o( phenomena possible At alt ftomcihing which is the a fnori ground of 
a nece»isary synthetic unity. That this is so, vtt may at one? ^t, if w« 
rcllect that pbeoomena are not Uiingi in them^tves, but ar« merely the 
pUy of our o^-n idea;, &nd therefore at bottom <ieicnni nations of the 
inner »eaK. Now, H we can show that cveii our purest a fricri pcrccp* 
tioxi» can yicltl knowledge, ooily iii ki far as ttiejr invulve &uc^ a com- 
bination ft4 makcfi a ihoroughgoing ^ynlhrtls of rrprodiiction poulblc, 
we may eoncluJe ttut this sytttliesis of imagination, twing prior to all 
experience, rests upon a fricri principles. Wc muM thm assume a 
pure tran^cndcntal synthcsia ^s the nccc»ftar>- condition of «il ocpcri* 
encc for cxperiaice h impossible unless pheiicjniciia arc capable of bcin£^ 
reprodncecl- Now^ if I draw a Vxut^ in ihmi^^ht, or thtnk of ihc time 
from one day to another, cr ev^n th^k of a cenahi number, k is plain 
that I muKt be conscious of the various determinaiicns one after the 
other. But if the earlier determinations— the prior paru of the line, 
ihc antecedent moments of time, the units as they arifc one after the 
other — were to drop out oF my consciouaneas, and could not be rcpro*- 
<h3Cctl whrti I povicd on to the iitrr drtrmiin<iliniiii, T idiould never be 
conicbus of a whole; and hence not wen the simplest and most ele- 
meiatary idea of space or time could ari^e in my oonsciou^esa. 

The synthesis of reproduction is therefore inseparably l>ound np 
with (he synthesis of apprehension- .Vnd as the synthesis of apprdioi* 
sion is iIk lran«cudcrtLil (ground of the powdtMUly of all knowledge-- 
of pure a priori ai well as empirical Ictiowledge — die leproducilvc syn- 
thesis of un^ination belongs to the transcendental functions of the 
mind, and may therefore be called the transcendental faculty of imag- 
ination. 

3. Synlhcsit of Rtcoiniticn in Conccfiions. 

Were I not conscious that what I thmk now b identkaT with what 
I thought a inoTneut ago, all reprtKluction In the series of ideas woidd 
be usdesK, The idea reprodnocd at a given moment would be for me a 
pcrfeoJy new idea. There would be no identical consciousness bound 
up with the act of producing one idea after another ; and bj witlsout such 
ctxudousness there could be for mc no unity, f should never be con- 
sciooa of the varion* me^dicrs of tlic scries as forming one whole, [f. 
In couniiiig. I should fotf^el tlat the tmits lying before my nisMl had 
been added by me one after the otlier, I should not be aware that a fum 
was being produced or generated in the successive addiikn of wnt to 
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unit: xnd as the conccpticn of the sum b simply <hc conidoutnne of 
tha tmity of »ynthesU, I ibould tuvx: tio kDOwIedge of the number. 

At this point it is iic<cfi±^ry to bav« a clear idea of what wc mean 
by aD object of coosciousnc&a. Wc have Kcn that a phenomenon is just 
a ftenKation of which wc arc eotn^ioux, and that im? Kiisation ciu he uid 
to eaost by Irwlf a$ an object outside of conscioiKriew, What, then, do 
wc mean when wc speak of an object as corresponding to our know* 
Icdge^ and therefore as distinct from it ? It i& vasy to sec Ihat Uua object 
can be thought of only as someEhin^;=j-. for tliere is nothing beyond 
k]»m1ed£c tliat wc can set up as conira^tcd with knowkiljfc. and >ct 
as a>rrc»pc3iiding lo iL 

It IS ptarn that m knowledge we have to 4o wUh nothinf; but the 
various determinations of our own ccnsciousness; hence the objcct=^^r 
which correspondB to these d derm irai ions, if it is supposed to be dis- 
tinct from every object oi ccnscioutness, is for us nothinc at all. The 
iinil/ which tJic object demands caji be only tlic foniial unity of con- 
Kiousiesd in tl:c »>nthc^js ai ;ts> v^trioiui detcrminAt!gin:». lit ^syirg tl;^t 
WC know the object, we mean thai we have intToduced synthetic unlly 
into the various deiemiinations of perception. But Hih is impoctsible, if 
the perception cotild not be produced by a function of synthesis, which, 
in oonfonninf- to a rale, makes the reproduction of tho«c determinations 
a pfwi necessary, and renders possible a conception tliat unttts tliem. 

There can be no knowledge wiihout a conccirtiwi, however indefin* 
rte or obscure it may be. and a conception is in fonii alwa}'s a tmtverul 
that senre« as a niJir, The conce]»?ion of body^ for instance, as a unity 
of tlHF various detenninations thought tn it, serves as a nite in our knowl- 
cdfcc of externa! phenomena. Now, it u always a transcendental condi- 
tion Iliac lies at the fouiidaiioo of that which is necessary. There nnist, 
therefore, be a transcendental grxKOid of iIk tmity of cunsciousncss in 
tlie synthesis of die various determtnallons implied In e\'erj perception ; 
and tliii j^nind nmu he neceiaary to the conception of any object what- 
ever, and therefore to ihe conception of erery object of experience. !n 
no other way can there be any object for our perceptions ; for the object 
if nothing but that 3Cancthin^==^, the conception of which mvolves 
necessity of s^-nthesis. 

lli.f- original and IranKendental ocmdition b just transcendental 
apperceptsovL. The comdousncss, ia Intcrtial perception, of oneself at 
ijetermined to certain rtates, Is merely empirical, and is always chot^- 
ing. In the ilu:c of inner phenomena there can be no unchang^ing or 
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permuient ^If This form of Aclf-con^ciounKu is asaaJb' calM 
inner sense or empiriciil apptrrci^iittoit. Now, from empiHcal ilau il ift 
tmpossibk to derive the ccmception of ilui whicli must nec^sarily be 
i)un>cricA]Iy identicn). \Miat we require, in explancticn of such ;i trans- 
cendental presupposition, b a condition thst prcceties all experience, and 
makes it possIMc. 

No knowleil^e wlt;iltfvcr, iio unity and cDnneclicm of ohjects, is po^ 
sible for ti«, apart from ihat tinity of conscioasnr«« ^-hich is prior to all 
data cf percef^tion, and without r^laiicn to which no consdoumeu of 
objects is po^^Ie. This pure, original, und^&ngcablc oomciooSDCas I 
caU tianfccndcntal apperception. That this i» the proper iiamc for it b 
cridcnti were il only Uiat even the purest objective unity, that of the 
a priori otmceiTttons of space 4nd titncrH t% paaslhW <ytily in so far as iicr-> 
ccplions are related to it. The numerical vtnUy of tliis apperception is, 
t^terefore, just ai much the a priori foundation of aU concqnions ai the 
various detenrinations cf ftpacc and lime arc the j fricri foundation of 
the perceptic^s of sense. 

It Is this tranKdidcntal unity of apperception which coiuiecta all 
tlie jtoMjble phenomena that am be galhereil lo^her in one ex^ierience, 
and subjects ihem to law*- There could be no such tinJty of conscioiis- 
ncss were the mind not able to be conscious of the identity of function, 
by which it unites various plienomena in one knowicclsc. The orif-inal 
and neceswry consciousness of ihc identity of oneself is at the SAme 
time the ccn^ottsncaa of a necessary unity In tlie syntliesb of alt phe- 
iMxnena according to conceptions. Thote conceptions arc necessary 
rules, which not only make phenomena capable of reproduciion, but 
deternitne perception as perception of an object, that is, bring it under a 
eonoeption of sotneihin^ in which various deccnnlnations are neceasariiy 
connected together. Il would be impouSble for the mind to think of 
itself as identical in its various deter [miiations^ and indeed to tlunk that 
identity a priori, if it d!d not hold the identity of il» own act before its 
eyes, and if it did rot, by subjecting to a trsn^crndenfal unity all the 
synthesii; of empirical apprehension, make the connection of the various 
detemiinations implied In that s>'nthefits possible in accordance with 
C fricri rales. 
17. Thesynihctic Unity of Apperccfti&n is the Smprtme Pfincifk of 

UndersSatuiing. 

In the TruHOCTMlenlal .Esthetic, we fiare seen that tlie stipmne 
principle, without wliieh perception tn tu relation 10 sensibility U impoa- 
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ubk. is that all the determinations of perception should stand under the 
formal Gcnditicois of Jpocc and time. Now, the fruprcme prindpU, with- 
out whicli perceptioo, in lU relation 1o unElcntluiiltn^ is. itRpoJ^iMc, is, 
that alt (Ictcnntiiations of perception should stand under conditions of 
ihc original synthetic unitr of apperception. Under the foimer stand all 
determinalious of perception, in so far as they are |;;:iven to us; tinder 
the Utter, in fo far as they must h< capoble of beini; eombined in 
one conactousncss. Apart from the synthetic unity of appercep- 
tion, nothing can be thought or knowm, because the dclomiiiijitions 
given in perception, not having the act of apperception, 'I think," in 
common, would not be comprehcnde<l tn one leH-coniclon^ness, 

Sp«ak:n|;: quite generally, understanding i& the faculty of knowl- 
edge- Knowledge consirf* in the con^iou^ness of certain given deter- 
minations as related to an object An objcci. again, h that, in tlie 
otmceplion of which the various dciernwnalions of a given perception are 
united. Kow, all unification of determinations rn|itires unity of eon- 
sciouvness tn the synthesis of the decennIn:iEicns. Hence, the unity of 
conieioitsaecif is ab«otuteIy neceiiary, to constitute tlie relation of dcter- 
tninations to an object, give them objective validity, and make them 
objccta of knowledge : and on that unity therefore rests the very poaai- 
bilUy of mtdcr&taaiJiitg- 

The principle of the original synlhelic unity of apperceprion, as 
being completely independent of all conditions of sensuous perception, fs 
the supreme condition of the pure use of understandings and upon this 
ptire use refta tlie whole of its empirical use. Space, aa the mere form 
of external scnsuotis perception, doc? not of itself yield any knowl- 
edge; It but supplies the various elements of a priori pcrcrptiun that 
xrv ciiahic of Iveoming knowlrtlgi^ To kncwr anything vpatbl, »«, for 
infitanoe a line, I must draw it, and so produce by s}'nihesis a ddiniie 
combination of the given clcn^ent^ Thus, the unity of the act of com- 
bination b at the same tunc the unity of the eDnsct>ousncas tn which the 
line is thought, and only m ihU unity o£ consciousness b a detenuiuate 
Kjiace known as an ohject. Thr Muthctic nnitr of con^sciotisness is, 
therefore, an objective condition of all knowledge. It is not merdy a 
GMulition which I muit obten^ in knowing an object, but it is a condi- 
tion under wliich every perception nm*t stand, before it can become an 
object for me at all. Without this s)^ihc»is, the various determinations 
would not be united in one consciousness. 

Althongh It is thns proved, that the s^iitbetlc imli>' of con«cbus- 
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ii^» is the cociditioTi ol all thought^ the unity oi cooKiotisncss. ai has 
been already said, ii in iiiflJ an amUjlic prupwilion. For, it ^ayy oatly, 
tii&t sill llic deicrminations of which I am conscicpus in a given pcrt^ 
tion must «tand under the condition, which enables me to r^ard ihcm 
&£ mine, or as related to my iclerticsl aetf, and so to comprdicDd them 
a» synthetically cojnbi&ed In otic appcrcq^tJon, tlirou^li the "I think'* 
exprodeJ in all alike. 

Bitt this i§ not the principle of every po&^iblc imdcrsiandu^ 
but only of an understanding, thn>U|;{[h the |>ure apperception of which, 
ID the consciou£neS6 "1 am." no dctenninations «re givtn. If we hsd an 
understand in|^. which, by its mere self-cuntfciouaness, presented to itself 
the manifold detcrininiucois of pcfception ; an undcrMacdlng^ which, by 
ila very toiucKiUMicv* of i)hjccla, nlujuld give nsie to the exUienoe c( 
lime objects: f'Uch an understanding would not require, for lh« unity 
of conftdouBnec^ a special act of synthc^ of manifold determinalioas. 
But this act of «ynibc£i6 15 essential to human understanding! which 
tlunk», but doc5 not perceive. It is, indeed, the supreme prindple of 
liuinaii undcratandiii^. Nor can uc form the IcaK conception of ajiy 
oiber poMiblc underKtanding, whether of one; tliai ih^U perceirca^ or of 
one that Is dependent upon sensibility for iis percepnor, but not upon a 
sensibility that ftands tinder the £Ame conditions of ipacc and itme. 
]& ObjecUvt Umiy cf Stlf-coi^itomucss^ 

The transcendental unity of apperception U that unity through 
which aU the determinations given In a perception arc united in a coa- 
cepiion of the object. It i«, acconlingly, called abjeaivc, and must tic 
disiinguisbed from the subjective unity of consciousness, which U a 
determination of the inner sense, through which the complex of pereefw 
tion ift given empirically to be eocDbioedijiio an object. Whether 1 shall 
be cmi^riadly ccnscioits of oertun dctemilrationK as ftmultaneoas. 
Of as successive, depends upon drcunistances, or empirical conditions. 
Hence, the empirical unity of consciousness, chrotigh tlie asaocia- 
Uon of tiic elements of pemeplion, i% itself a phenomenon, aad is per- 
fectly contbigept. But the pure fonii of perceplioi^ in time, as merely 
perception in general, stands un<Ier the original unity of contaonsncas 
just because the various dctcrmtnatioos given in It arc necessarily rclatol 
to an **I think/' It ihereforc stand* under that original anitir by meat» 
of the pure s}'mliesis of tntderstaodlnc which is (he ti frion ground of 
the emptrkal siTiihesis. Only the original unity of appcrcepdon is 
objective ; the empirical tmity, with which we are not bcrt conccroeO, 
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Binii which boides is ccily derived from ihe other, tmd^ ^vcn condU 
tkna III concttiOt \s merely ^objective- To one nun, fcr insumce, « 
cerl;un word suggests oiie ihing, to another a diilertnt Uung. In whit 
14 rmpirical, ihr urtily of cnnfciousncst <loes not hold neocssarilj and 
univo^call)' of thnt which ii gim 

I<X The LcgUcl Fcrm of a!i JndgmcnU consUls in thf cbjfctiv^ Mnity of 
tht <cnccpticns th^y coniain, 

A judgmctit H sifiiply the way in which pvcn idca« arc brought to 
the objective UBity of aj^rccpcion. Tliis la tlic force of the copula 
'^h'' which jusl riarks (he dtfitinction tidweni ihe objective Hitily and 
the suhjectivc unity of given ideas. It indicaies their reUdon to tlie 
original apperception, and their ncoeuary tinity. This holdc good even 
if th« judgement is itself entpirtcnt and therefore conttn|*ent I do not 
mean, that, in the profXMition. "Bodies arc heavy /' ttic idea of heavy h 
neccKuHly connected with the ide^ of body in empirical perception, but 
that thpy are ecfineeted with each othcf in the »ynlhe«is of perceptions 
throug^h the reeeiMiTy unity of apperceprion. That U to say. the i-a,^ 
ideas are connected with each other in confonnity with the prindplcs by 
vhi<^ ideas art objectively deCermlned and become knowtedfre. Now, 
those principles arc all derived from the supreme principle of the lrsn»- 
cendcntal unity of apfxrccption- Through this principle alone, ideas arc 
rrlaled tn the way of judgmont, and become obiectively valid. Thus we 
get a ttitficient te*t of the distinction between the rdjuion of ideas in a 
judgment, and a relation of the sanw ideas that is only of nibjective 
validity, as, for instance, a relation depc0diii£ upon the Itiwt; of astocia^ 
lion. In llic latter case, all that [ could say would be, that t f I lift a body* 
1 have a »eni>ation of weight, but pot, that the body is heavy. To say 
that the body is heavy, ineaTis, iliat the two ideas of heavy and body are 
connected together in The object, whsiever the state of the nibject tnay 
be, and not merely that they are contiguous in my obsen-ation. repeat it 
as often a« I p!eue- 

aa Atl jnuifou/ PcrttpHons st^nd under the CctfsorUs as ^^nditions 

under ^^hkh (done tfutr romuj dctermUationj 4-dii come 

together ht one corudcusnetj. 

The varioui detenrtnatiam given hi a vefmiODs perception stand 
under the original lynthetie unity of apperception, because in no oUier 
way could there possibly be any unity of perception ( 17). But that act 
of understand ing» by which the determinations given in conactousneas, 
whether theae arc perceptions or cooccpliona, are brouglit tmder a »iiglie 
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aT^>crccption, ti ihe loj^ical iunrtion oi the judgment (19). Hence, aU 
the cIiOTMiiU given ia an crapiHc&l perception arc dcienrincd hy one of 
ibc logical functions of Judgment, ami ihoit bK>iigI]l inio one con7ciau»- 
tieu. But the c^trtgoriea are ju^t the fxmctiona nf judgment. In to far 
sft ibcM &rc applied tn determination of the various cleinenU of a f^Ivcn 
prrccption (13)- Tl»erefore, the ii-arious determinations in a Riven per- 
ception necesiarily sund under ihc categories, 
£2, Tk< Catc^ry hc^ n^ cthtr afpSicalion in Krio^Ied^f then to objccU 

To think an object U not the ume thinfc ai to know if. Knowledge 
Involves two clemenifi: 6ml>% the conception or categor>'. by whicb aq 
object in general is thought; secondly, the perception by which it U 
given. If no perception cooM be given, corresponding to tl)c coctcq>- 
lion, I should no doi:bt be able to think an object >o far as Its fonn was 
concerned, bui d& ihere would be no object iti which thai fonn was real- 
ized, 1 cotild not pof^ttbly have knowledge of any actual ihing. So far 
aft I could know, there would be nothing, and could b« nothing, to which 
my thought might be apptie<L Now, the .i^ithetic hai Khown to u( that 
all the perception that wc can have is scnauous : hence the thought of an 
object in general, b> incaos of a pure conception of undcfsiaAding, can 
becijme Wrowlrdfic, niiTy liy hrtn% tinwiKht mf(* relatum nilh objcctn c^^ 
s«n£e. Sentnous perception ift either the pure perception of space and 
tkne, or the empirical perception of that which is directly presented 
through sensaiion as actually in space and time. By the determination 
of flpace and time themftclve^, we can obtain that a prieri knowledge of 
objects which niathcmatics fupplics. Dut this knowledge is only of tlte 
Gomi of iihefiumena, and it is stilt doubtful if actu^al things muni \k iter- 
eeived in lh« form. T^laihematical ronccptions, iherefore, can be called 
knowledge, only if it is preaupposed that there are actual things which 
cannot be presented to tis except under the form of that pure sciuttoas 
perception. Now, tttings in space and time are given lo us only through 
cii>[nrical obscrsaiion, that is, in perceptions that arc accompanied by 
%riitAtinn. Hence, the purr conceptions uf unilerMantting, even if they 
are applied to o ^on percepiiont, '^ in mathematics, do not >-idd 1 
knowtec^ of things. Before there can be any knowledge* the pure 
pcrceptiona, and the conceptions of understanding through tlic medium 
of pure pertcpciosis, must be applied to empirical perceptions. The cate- 
fories, therefore, give us no knowledge of actual tKing), even with the 
aid of perception, exeepc in so far as tticy are capable of being applied 
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to empiHcal perception. In other word*, they ^rc merely condition* of 
Uk po&»ibilit)- of empirical knowk<lf;:e. Now, such knowledge u cdled 
txpcricncc. Hence ihc caicfiorlc* have a iharc in tlic knowlcd^ of 
those things only, ihit arc objccu of po9«i}i1e cxi>ericnce. 

The above pfopositiou is of the greater Importance, for Ii marlct 
out the liiniu of the pure oooccptions of understanding in thdr appli- 
catioci to objects, just as Transcendental .^thetic marked out the limits 
of the pure fotni* of sensuous perception- Space and time arc but Oie 
con<l[tionA under whidi objcct.i that Are relative to our letisca arr capable 
of beint^ presented to us and ihercforr they apply onfy within the limits 
of experience, Bej-ond tliose limit* tliey have no meaning wh«e%icr, for 
they are only in the senMs. and have no reality apart from them. The 
pure conceptions of understandinit: are free from thts limitation, and 
extend to objccU of perception of any kind, whether that perception is 
like or unlike ou^^ if only it is sensuous and not inldlectual. But thii 
extension of conception beyond our sensuous perception does not help us 
In the least. For, the concepticnn are in that caj^e quite empty, and we 
arc therefore unable cvai to say (liat there are any objects correspondiivs 
to them. They arc mere form* of thou^t without objective reality, for 
wc have no perception at han<I» and therefore no object, lo which the syn- 
thetic unity of apperception, wliich is the sole conlcrl of those Forms of 
thought, could be applied. Only our sensuous and ctnpirkal perccplioa 
can pve to them meanini: and reality. 

If I suppose an object of a non-seonJOus perception to be given, I 
can, no doubt, think of it as liavini; all the predicates implied in my pre- 
stipposstion. I can say that ihe obJCT:t ha* none of the det terminations 
proper to seiutioas perception ; that it it not extended or In space, that Its 
duration is not ume, that there h In it no duogt or Ruccetston of states 
in tin^e, etc. Bill nn rral knijvrlctl|rc; of an object is gained by merely 
indicating how it n not perceived, so long as I cannot tell what is the 
content of its perccplion. I cannot in that way understantl cveti the poct^ 
jihility of an object to wlucb my pure perception could ftpply. for I am 
uiublc to brine forward a perception corraponding to such an object, 
and can say only that my perception can never brinj; me into contact with 
it. But what nto«t concerns u» here, i^thai toalhingfo: thai natttrc,not 
evcit a sinjfle eatei^ry could be applie<L I could not say, for instance, 
that wadt a thing is a sub^^ance, that is, a thing tltat can exist as subject, 
but never a« mere predicaie. For, how could 1 apply the oonceptkm of 
substance, witen, in the absence of aQ empincaJ perception, I should not 
even know that anyilimg comafttShdbg to my idea could esiilt at alL-^ 
From Watson's Selections. 
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The ssvcKTecKTTi centuhv ha<l been made memorable in ih« *ci- 
cnc<4 by the disco>xric3 of Galileo and Kepler in Mtronomy. of Harvey, 
Lcmwcnlioeck, Mu!pi|Ehi ^ntl Grew in biology, of Boy!c m dicinislry. 
and o( Gurricke, Nr^wion, Huyghens and Roemer In pbysict. Thus A»* 
tronomy was |>tii upon a finn foundaEion anil much wa« dotie for ptqrslcs. 
The eighteenth eentury was to see in physics (he openinfif up of the field 
of electricity, and the iirst bcgiimint; of the ccneeption of heat in tcrm^ 
of motion: the foumlation of nEodmi cheniLLtry and ceolc^^, asul tJic 
devdopment La afltrofloniy gf the nebuUr h^polhoia of the growth of 
the tiniverM. 

The ooitury opened (1701) with the fim atlempti in organic chcm- 
frtry mode by Boerhaai^. He decomposed orf^afiic mbstanees nidi aa 
plants by sublmiation and showed that the substances in the plants are 
t^txx up from the earth in which thc>' ^rcm after first beinjf dissolved hi 
the water that soaks down froiTi ifie rain^. He foHoweiJ tip iliese facts 
by showing that animaU are made np of reoc^anind rcgetahle maiter 
His analyses ^^crCj of course, imperfect, because chenuMry knew nothiAf* 
u yet of even such dements as oxyKcn, hydrogen, nitrofrcn or carbon, 
the chief coraponcnti of or|:«nism». In fact. duHnc; ll>e Sr«i half of the 
ccntnn', chcfniatTT was retarded by ibc acceptance of Sialirs ptiloguton 
theory, which wai thai Uiraing is ttie rdcsite of an iniaginan- Kiibuanc? 
called phloginon, tuppofied to exia in all things capable of combtt»tioi3. 

In botany the yvork of the ceninry wat mostly drscnptive and syt- 
fcatttitinf by Liiuuetid, 

HaKer and Hunter made a bcfioaing in compsntirc anatomy by 
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Irying to compare similar orgAJis in vUflcrcnt inim^ib, and Buffofi al- 
trmptal to ikfcribc all ihc known anirnaU of ilic gtolv. 

Inpbysiciihc l&ttcrhalf of the cmtur? opened with the demonstra- 
tion of the identity of electricity ^th Ugtitninf: by Franklin (17S2). 
Httlicrto dectricity ti.i^! Iircn a pUytl^ing. Fr.inklin shnwtHi that it i» In 
reality a gtanc. In 1760 Black discovered lateni heai and in 1765 Watt 
applied the principle to the construction of the first praaical fteam* 
engine. Galvani (in 1789) found dectnctty to be pfesent in animala 
and noted ixs effects in conLractJig the muscles, VoUa in 1793 Oibcov* 
cred chemical elcctncily an<l in^xntctl bit* hatlery* or "voltaic pile." to 
produce it. Runiford by studying the effect of motion in producring 
b^t gave tlie old calorie theory that heat U a subitance a severe iht:^, 
and opened tbc way for the nineleeatb century conception ol the con- 
serration of et^crgy . 

In the latter half of the century Ilutton and Smith laid the first 
foinidaiitm £n geology by studying the formation of the earth. 

In astronomy the century endeil with a theory of the development 
of the universe. Lat;:range (1736-1813) and Laplace (i749-iSa7) 
worked out nuthcmatically the O5cillattoos in the »lar »>-5tcm cauKd by 
the intcraiction of its parts and showed its stability, Herscbel {1738- 
if^) discuvercd the pbnt-l Uraims iti 1781 ; found pairs of iUri re\"W- 
ing rDiind each other. thu« demonitrating that the bw of gravitation 
lK>lds not only to our solar system but in the universe; showed that otir 
solar system seems to be moving in a mass toward tbe far-off constclla^ 
tion of Hercules* and pointed oi3t that some star clusters seem to con* 
sjsl of dispersed "star- matter^' or ga^cs. Ou these fLJUndatioos Laplace 
Imili his byiMJtlie^ts of tlie develojunenL of tlie universe from original 
gases. 

Meantime, toward the close of the century-, chemism- had supplied 
the conceptiou of euch gases. In 1756 Black by pouring acidulated 
water on limestone diKovered carbonic acid gas; in 1766 Cavcodish 
olicabieil hydrogen by pouring stilpltutic add and waEer ou ;riiic. In 
1774 Pric?flley procured oKygm by healing mnniric oxide, and later 
(17S4) Cavendish combined thii new gas with hydrc^pen by means of 
an electric spnrk passed through tlic mixture and found that they made 
water. La^'OJsier revolutionised chcnustry ( 1778) by showing that all 
combustion Is the effect of condjnnatjon with oxygm. thus ovenhrowiog 
the old phbgistcm tltfory. Chemiilry lud begun to gtasp the demeitfa 
of nuner, aud was on the high road toward being an exact science ^ 

S VI. IS. 



BOERHAAVE 



Hesuak BoeBHAAVF. was bum near I^>Y]tn, I>cimi1>rr 31. lOGR, 
and died Profc«or of Medicine and Botany at Lo^Hcti, Sepicmber ^3, 
17^ In medicine he waft ihe most rcpreseniativc man of bis time, but 
Uc wu Mcncthjnf of an edcctk m hU beliefs aitd Btands fx no great ad- 
TJU1CC in ilic »ibjecL In diembtr^, u noted previously, he did a great 
deal toward starting the stiidy of phyriological chemfatry lay hla invr»- 
tigatjons trto ilte growth of plants as related to the substaoces ab- 
•orbod from tbc soil. 



Pm'SIOLOGICAL CONCEPTIONS 



In ord«r to <lt»cova- Trrnh In tills maimer by otservatkM and rea* 
ftMi. it is reqiuBtte we shotild fix on iome prineq>lcs whose ccftamty and 
effects are dononstrablc to our senses, which n^ay serve to explain the 
phenomena of nauiral bodiea. and account for tlic acddents thai anae 
in them; such only are those which are purely material in the human 
iNxty, with mechanical an<l phydcal experiments; for we are not sen* 
sibJe of any other way of attaining to a trite knowledge of the universal 
and particular aliFections of bodies- 
Demonstration is an evident proof of some dubious proposition, 
so that nobody who admits the general prtnciplfs, can deny their assent; 
these arc purest in the mathematic*. thotigh there arc many demon- 
nratiooi no lets evi<lent in physic, especially those which arc takcat 
from anatomy. But there is no nccc<siiy for the principles of any art to 
be proved m that art. it is snfficient if thdr certainty is by any means 
ikmoosiTaled in other arts* 

Tbeve oaghl to be ftrst adjusted with distinction, deamecs, and 

fcerlainty ; with distinction, wtiich points out one beins^ from any other ; 

'Its if 00c was to define a circle to be a richl line continunl itpon a point 

' till one end nteets again n-ith the other ; with deameiLt. which comif^ of 

iinvk tKtiooi or ideas, casQy concdved bj any man b bti aensts, as 
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that two and two joined make four; with cenainty, which cannot be 
denied bj any reaMoablc pcTAOvi, or vrhich muit always appear true 
upon examination. 

The univernal law* of nature, or a(TectionA of all liodieft, dcpoid 
on mechanical and phrttoil principle, upon which alone ihetr actions 
are explicable: the »ame taws are aico tme b the human body, for its 
matter appears ic be tmiTeruIly the game with that of all other bodies ; 
%o that what may be said to be true of at! bodice, may be uIao afSrmcd 
true in our owil Thua, if one should aHinn, that by the fridion of two 
bodies would aruc hcat> the same will also be true upon [be fricttun of 
>otic] pans in ihe human body. But then there are olher principles not 
BO be explained by these universal laws, but by some particular dispo^ 
tion in the certatn body; the^ propcrti^ are called pbytical. But a 
pbyddan ought to consider both the aiTectiooa of bxlies in general, 
as TwD as those only proper to the human body^ that from a judicious 
coaapsTiaon and ju»t reaAonlng. he may never subject the bumaii body 
to thote Iaw5 only, to w^hich ttic K^^^c^^ty of, but not alli bodies arc 
liable. 

9& But a£ there arc in the human body many other appearance* 
not intellif^ihle upon Chose principles, the>' tlierefore are not to be dem- 
onstrated and explained by such principles; if wc would av(nd error 
we must take a verj' different courite for that purpose; thu will readily 
appear to any one who consider and admits for true the following 
propositions, which are elsewhere demonstrated: 

Such as memory, understanding, reason and the knowledge of 
post and future appearances; which are peculiar to the mind, a beinf^ 
without figure or extension, and conscious of pleasure and pain- 

27. We are to consider (i) ilut Man is composnl of a body and 
mind, united to each other; (a) that the nature of these arc ver>' dif>* 
fcpenc, and that therefore, (5) each has a Ufe, actions and alTectioDS 
differinEr from the other; yet (4) that there is such a reciprocal con- 
nection and consent bet^t^en the particular thoughts and affections of 
the mind and the body, that a cltange tn one always produces a change 
in Ihe other, and the rirventc; aliio (5) that the mind performs some 
actioiu by mere thought. >hill>out any effect ujuii the body; and tliat 
U has other thon^ta, which sriiM; barely from M>me change in the con* 
dttloo of the body: on tlte other hand, also, (6) that there are Mme 
actions perEoTmcd b>- the body wkhout the attention, knowledge, or 
deaire of the mind, which i* neither concerned thcran as the cause or 
effect of those actions ; that there arc also Kime ideas formed in the 
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mind of a pcnoti in huhh by its put Mrtioni; and, bftly, that there 
arc ollifr ideas compoiiii<!c?(] lioih of the pa$t and prcspiU. TtiaJ (7) 
whatever wc obwnc to arific from thoi'ght in the hitman body, is td 
be only ascribed to the mm4 as the cause. But (S) that ever>- ap|>ear* 
ftivcc which has MiSdity, 6^re, or motion, i» to be ascribed to the body 
acd its motion for a principle* and ought to be demonstrated and 
explained by Ibcir prcpcitits. Tliat (9) we caunoi uiider^t^iud or 
explain the manner in which the tiudj ami mintl rcci|)m»!ly ad tipon 
each other from any consideration of thdr nature separate; we can 
onl)' (10) rtmark by obtervalion their effects upon each other, with- 
out expLatntng thei^i, and whrn any difficulty or appearance has been 
traced so hr, that it only rcmaina to explain the manner of thdr redp* 
rocal action, we arc to suppo&c such aco^ual &aibfactory, both brrauAC 
it may hr Msffidrnt ftyr at! the fmrprne^i of ihc physician^ and an it U 
loipo^ble for him 10 scardi any funher. 

By the body we understand that part of us which is extended in 
three dimensioiu, has a Jorm. and is fitted for motion, or rest, etc. 

Dy the mind wc understand that bein^ which thinks, and perceives 
tisclf Udnking, and tlie tiling tbou^tii of. 

The ttnton of the liody and mind is such, that the mtnd cannot 
resist forming to itself the ideas of pleasure and pain, when the body is 
in a panicolar manner affected ; nor can the healthy body refuse lo obey 
the action of the mind under particular drcuinstancea. 

By the nature of the body or nund. wc understand cvcfythin^ 
wliich wr arr natiii'inl belang to e^ich. The e^tscntial nature nf titr nimd 
Is lo be conscious, or 10 ihtnk; but 10 think of this and that panieular 
tbiu|r. Is acddental to It, The essential nature of the body ts enen< 
rion and resistance* These attnbutcs have nothing in common to each 
other, nor oiigfif one 10 conclude from sinitltmde, thai two beingi are 
reducible to one fc^i^<^''>l ciass. When I think of extension, it does not 
infer anything^ of thought; and when 1 reflect upon tliou^bt, I can 
perceive no connexion of it with encnsVm ; therefore the i<lca of itie 
body has nothing in common with that of the mtnd, and the reverse. 
In the same manner, tliere b no connexion between the common ideas 
of tune, sound, gravity, tight, etc Socrates made a peopcr answer 
toCrito^ when Itc was asked tn what place lie should dioose lobe btirird? 
vk. "Vou will not find Socrates when yoti prepare my tomb, nor shall I 
be sensible of wliat )Ou then do [or me." Nor are the reasons wanting 



to prove from the present corxlition oi the mind, th^t it may live hert- 
aftcr without Any commcroc with iH body. 

The incomparable itiailiematiclan Vietus, w1k> firsi restored algebra 
to u«. received tite eaemie&' letters from the kitif:, to expouwi iheir 
myslkai »ic:ns: vrbilc he waa stuUyint; to explain thdr mcanme, lie wu 
ta3cen up with the most profouni) ineUiuiioii for three whole cl^vs and 
ni^hu, iiuomudi tha: he ViSi> nut aciuililr ot wimf ha<I lieen tnins- 
acted withoai hl^ know1e<!ge> laJtIng no more concern cf his body, than 
if it bad Ijcen long dej;erted aa an enemy by his mind. In like manner, 
vrc And Arcbimedefl in a consternation when he firM was ordered 10 
answer King Hicro concenimt; tlic mixed gold in the crown iiU at 
tjut Itghltng upon the experiment, h e-, going into thr halh, hr cried 
out victory. And In the same manner a Roman, who was in a deep 
conictetiiation of ecttaty, being not at all IcTfified at the advances of the 
Svracutians m battle, made a great conquest without once bifcaking 
hb Itnca, 

Tbe life of the body la, u To generate motion under particular 
circumstances, as the loitd^tone appmMhcv to iron. z. For it* con* 
siiixient parts to attract each other, from whence proceeds the reslst- 
ajice to the force of external bodies, or zis inertia. 3, To gravilate. or 
tend towards the center of its planet. And then, 4, conges the affections 
proper to particular bodies^ llic life of the mind U, i. To perceive 
tltc ajtpearanccs of all c^ctcmal objects, bj tbe changes they make in 
the ofgAiis of sensation, i. To judge or compare the naltire of two 
Ideaa with eacli oiJier, and then to deduce »ome eonse<itience», as thai 
th«y are of the same kind, or different ; a« we conclude from the notions 
of a cirek and triangle^ that a triangle is not a circle, 3. To witi any- 
thing* In a word, the life of the mtnd if to t>e conscious, "nicsc are all 
tlsc functions of the niiiid; for past actions arc uncertain, and they may 
\k all referrrfi to the »in^e act of it« coiudoumess. 

The miction of the body is 10 commnnicate niotlon 10 otiier bodies ; 
tlie passions of il is to receive some change in itself from another body 
or a mind. The action of Hie raind ia volition, which everybody is 
Acquainted with, Uu no one can cscplain. The passions of the mind are 
tiK diaac^ca it recdres from external objects by the senses. Suppose 
tlie mmd to be thinking of a circle, ami in the interim a cannon to go 
off, h will lose the Idea of a eitcle, and acquire flat of snimct: this is 
iIk fiufTeranee of the mtnd, beanse it can neitJier reiaisi tlie idea of a 
circle, nor resist that of sound. There are also some affections in the 
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ftpptnaining lo a ph)^icUn, it to be rejected, amoog those whldi are 
tuiclc»» to fhc an. The phy^icUn. wlio cure* dificafics of the body, is 
not wlicitou» about those of the inind ; for vrhcn the lir»t is »ei to ri^hti, 
the latter will quickly return to ]l» ofHce. 71iu.<( wheu tlic c^l: b btmUctl 
with a cataract, tbe mind cannot perceive fennilile objeci* by it> tbe 
fti<I of phy«ic ifi therefore callct^ in to couch the cataract^ or depress the 
opaqtie crysialJme lena; after which the rays of light tinding: free 
Adnfiasion to the rctins, the niind wiU be sei^siblc of visible objects by 
it ; aniJ thini thr bunitiea!! of physic wilt Ik ilonc witliout the asabtftncc 
of optics. When a person Is in a delintnn. or swoon, the physcfan 
cannot recall the mind, which has no reUtioo to hii bminest; but 1>y 
applyinfi^ vHnef^ar, or other volatilcfi to the nose, be can restore the «ick 
machine to its lomier motions, anti then the mind vnU also exhibit its 
former act^ons^ and this full as well as if he understood the maiuier of 
eclmexion between the actions of the body and tftosc of tlic conscious 
nund. 



LINN/CUS 



Carl TOW LiNNt (CAaot-i;sLtNKAcus) was bom May 13 (as.), 
1707, at Rashult in Snuland, Swxtlen. He showcil btcrest to plants 
when only about four x'ears old, snd continued fn thi« passion to the 
tiegleet of tlw then more valued seholaitic studies. His det^maa 
father waa about to take him from school, but Dr. Rotbtnan averted the 
cnas by tirinne Carl's father to fit him for medicine. In 1727 Carl 
went to the luiivcrsiiy (at Luud) aa tiie prirale pupti of bb fonner 
preceptor Hodc At Lnm! he found a friend in Stobxus, 

In 1728 he chan^jied orer to UpsAla, and was there brought to the 
verge of surration before be found another patron in CeUttis* In 1733 
be explored Lapland at tbe expense of tite Academy of Sdenoes. In 
1735 Linnxus fell iti love with the daughter of Dr. Moracus, and kft 
Sweeten to seek his fortune. 

He sIxDWcd hi8 nianuscriiAs of the "Systema Natura" lo Gromvius, 
who was so taken with it a« to publti^ 11 at his fwn expcnte, TV ttew 
system of dassificaiiOD was based on the sex G)-«tem in plants, and 
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Uanacufl >s one of the chief developtrt of the ^ex thtory. After vieit- 
:Rg many of the noted protc^*ton of Europe. Ltnnxas relumed to 
StocJ^liolm ill 1738. In 17^ lie married Sarah Morxus. And &s he was 
the next year elected profcsKir in Upsala, h\% life wu bmcrfonh unc* 
ventftil and happy, devoied to his family and ihe cxl«ision of hi* sys- 
tem of botany. He died in 1778. He had found botany a chaoi and left 
it a unity. 



A DISSERTATION ON THE SEXES OF PLANTS 



AlihouKh the earliest obiervers of nature could not po**ibly be 
i|-norant of the sojces of phnte, it ha« befti left for ihc philosophers of 
the present a^^ to ilemon^tratc them. And to abundant are the proofs 
of litis phenomenon that not a single vegtCaUc can be found which docs 
net ofTer theni to our con»ideratiao. 

The Ainbalans, from lime inimemorial, have derived tlieir princi- 
pal niUmance from ihc PhfwiJx, or Dale-bearing Palm, thr Prriiars 
from the Turpentine Tree, and the inhabitants of the Ardiipctago from 
the FifTi the pee^le of Chios have likewise cultivated Mastich from the 
moat remote ages. As it has all along been the practice of these nations 
I0 promote ihe action of ihe male trees on the female by 1lie same 
means which they use at this day, the>- nnivl cenainly have been ac> 
quamted with the «exuaT difference in plants, upon which the luc- 
ctu of this pracEice depends. It is aliogetber impocsible that they 
should have been ignorant of a drcumstance, which, in these trees at 
kaai b so apparent If. howcvcT»wcdtiIyoo<wdcrlhe fate of botanical 
KJeiKC, vrc shall soon tee why the doctrine in question has not been 
long ago universally undersiood and received, 

The writings of the aneienti show that botany had by no means 
made great progress among them, at the ttme when mathematics and 
astronomy had risen to a rery high degree of perfeetiwi. The works of 
ThcophrnsTnii. Dio«corides, and Pliny, tlwwe rcpositorlw of ancient 
learning, hare nn |iretena*oim to fdutorwiphy in this kinil of stody, not- 
vUhaUnding the assiduity of DioscoiSdes In seeking out the uaca of 
plants;, and the industry of the wr^icm on htisfaandrr. especiallr among 
tlic Roonans, in the advancement of agriculture. After the revival of 
liter&turv, the first cmploynKiit of botanists wu to rescue from total 
destruction and oblivion Ihe mins of anckiM cmdition: but after some 
time, not finding thdr ac«imsttions pay for tbc labour spent m the scardi. 
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they bcgsn to turn their attCBtion to future hcrwlf, And to <l«*cribe 
j)l4t;la from their observatioafl, till they became 50 overwhelmed willi xIk 
niuhitude of specks, as aiTmosE to despair of finding the way m or out of 
their gardens; both the Indies daily fiimi^tng theni with so many nov- 
dtie«, that no memory wa« strcnj? enou|-h to retain tliem. At length 
cystematk writers undertook tc describe cvcrv plant according to its 
frtKttlkatJoiit by thU means to diftinetiUh ihcm from each o4her« and 
arrange ihem in a methodical inauner ; which luidcTUkung has employed 
thetn lo the present *Uy- Bnt a* these very authors bestowe<l their chief 
anctttion upon the corolla and the fruit* the former be<ausc its bcatity 
altracts the e>-e. and Die latter because most remarkable for its use, it so 
happened that they did not ta3<e lin^c to duly consider the minuter pans 
cf the flower, till they fotind the larger (juile mmfBcicnt to di>crimiiuite 
llic immense numbers of vcgeiahlcs. which were daily migmaiiing tlic 
CAlalugue of Flora. The latrr botanists hare tlicrefore been obliged lo 
examine attentively everything that they were able to discover in the 
fmctifiailion, in order to find there certain and convenient marks of 
diuinction. Among these pans, the stamina and pistilla, although gen- 
erally very minute bodies, and on that account contemptuously neglected 
by former ohscrvcrs, were foivid so csscittial, that no flower could be 
discovered draittiie of ihrm. Hmce these organs have ever sincr be^n 
reckoned of great moment, have obubed panicular names, and tbdr 
different parts have also been emimerated. 

To say precisely who Urst dtsoovered the sexes of plants, wo^jld be 
a work of the greatest diRiciiUy. und of no kind of use. Many discov- 
eries have proceeded gradually to^v3^ds perfection, as rivers, although 
small and in94grtlicant ;it tlieir origin, h\ ttie atlditiiin of frc^h ^tTt<am^ 
In their course, become able at tmgih to bear fhips of the greatest bur- 
den. It cannot be denied, that the ancient culti^-ators of Palms, Figs, 
and Pjflacia, were ac<]uainied with this fact, at kost in tho«c trees, for 
they knew tlie nec ess ity of siispendtiig the male flowers over the female, 
in order to obtain fruit. Nor is it less cenaJn* tTiat tlic oldest writers 
have expTca&l)' rucntumed tlie ^exei of iiUnts. Hue how liitte real 
knowlei^ of ihr maticr ihey pas*c**cd, and on what slight grottnds 
ihe}' held h. appears from their having freqtxently defcnbe<I plants as 
beb^ scTCTstly male oind female, which were not so. Nay. aitcr tJie 
revival of literature, even in the last centiir>\ botanists rcUined so mttdi 
of llie Ignorance of former times* that the most eminent teachers of the 
science, attentplin(r to discriminate the sexes, very often called the 
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fcniAltf pljinl llicr in»1c; which afTonln i\w hb^^I Jcciiive proof of their 
ignonmce that could po««ibly have Imxu given. 

Sir Thomas Millicgton, ^n Enj^li^hmui* is has:d«<l down to us, by 
hid countrymen, aa the first ciisco^CTcr of tlufl doctfiiK, it lie be entitled 
1o the honor of « discover}', who tc(t no infomiAtion in wriling of wh&t 
hr had nbicT%-nl. It it ]iTrtctidc-(l ih^t he wan ptTfedly ac<)Uiu]tcd with 
Hk fact about the year 1676 : &nd indeed, a vcrj' little whik afirr hiitj, 
Grew and Ray, both Ein^Hihmen, appear to have ffone a good u-ay in the 
discovcr\\ Rtid, JftC- Camcrarius, and other Mithors, have cxplaiiwd a 
IH'cat nt:mb«T of pariicubrs, but no one ha£ done more tlian VaiUant, 
the {Treat French botanist, who in an acadcnucal oration, |>ubll^ed by 
Bocrhaxve, <ltMcovcrv ui iiocLinitc- )<nowled|£e of tlie £act, allliuugli hr 
has not demoneiratrd It by ar^iTTimic. 

From that time, that is, from llic year 171&, many hav« laboured to 
promote this ojuDioii, especially ihe author of the Sexual Sy^iem, who 
belicvea he has, in a number of differeni publicationa, clearly and dccia* 
ively established the iniih of It: alihougli Pontedera has cndearored to 
refute him, and Alston ha^ cvni, very latcb; ir»icd him with derision. 

That the subject may be properly understood. It is lo the first place 
neocssary that we should accurately undentaiKl the nature of vegetable 
bodies. 



The orcans common in e^n^ral lo atl plants are: isl. The root, 
with its capillary vn^cls, exiraciing nourishment from the ground. aniL 
The leaves, which may In? called the limbs, ami whlctu like tlte feet and 
wings of animals^ are ot^ans of motion; for being themselvet shaken 
by the extemnl air, tliey shaWe and exercise the plant, 3nl. The trunk, 
coniainiof; rhc me<lul!ary rmbstance, which is nourished by the baric, and 
for the roost part muliiplie^l into several compoond plants. 4lh. The 
Fruclificalion, which is the trtK body of the plant, id at liberty by a 
metamorplKHls. and consists only of tlie organs of generation ; it is often 
deferuled by a calyx, and furnished with petals, by means of which it in 
a manner flutters in the air. 

Many (iowers have no calyx, a^ se^'eral of the lily tribe, the Hip* 
puris, etc. many want the corolla, as |>jasses, and the plants called apet- 
aJous; but tlicrc are none more deitimic of ftatnina ^nd pistilb. tho^ 
important organs destined to the fommtioii of fmit. We therefore 
infer from experience that the stan;ina are the male or^ns of frenera^ 
tioQ, and the pisttlla cf the female; and oi many Bowers are funushed 
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with both &l orect it follow; that Auch flowers arc hcrmftphroditc^. Nof 
ii ihifi 50 vrODdcrful, as thai ibcrc shoulO be any pUmtS si which tlie 
diiTereiit »excs are <lisiuici imlividu^k ; for pbmis being immovably Rxcd 
to one &pot, cannot like animals* ir^vd in sorch of a mate- There 
exists howevo", in tovat pUint:: a real diffcraiee of sex. From seeds <ji 
the same mother, some indirtduab ^liall be produced, vlicsc Aovrers 
exhibit ^tuniua without plstilla^ and a^ity llicrcfore properly be called 
nttle; whik die rest beiivjc furni^heil with pbtilh wttliuul suuiiiia are 
therefore denominated fcraales; and mi imiformly doe« thin take place, 
thai no vegetable ^-as ever found to produce female flowen williout 
Bowers furnished wiih slsmina being produced, either on tlie same indi- 
vidual or on another plant of the aasnc species, and vic€ r^rjo. 

As all seed vessels arc destined to produce seeds, so are the stamina 
In bear tlie pollrn, or frcinjdalh:K powfU-r, All icrds ctmtain withm 
their membranes a eertain mednUary subetance, which swells when 
dipped into warm water. All pollen, tilcewUe, eontaint in its mem* 
brane an elastic subsiniice. which, althcn^h very subtle, and almoat 
invisible, by means of wann water often explodes with great vehemencc> 
While plants »re m fkmer, llie [>ol]en falb from thrtr anilierx, and is 
dispersed abroad, as seeds are dislodged from their situalton when the 
inut i« ripe. At the tame time that the pollen is scattered, the pi^illum 
presents its stisna. which is then in its highest vif.'our, and, for a ftor- 
tion of ^e day a1 least, it moistened with a £ne dew. The stamina either 
surround tiiis stigma, or if the Bowers arc of the drooping kind, they 
are bent towards one side, *o thai thr pollen can easily fintl accew \o ihe 
nigma, where it not only adheres by means of the dew of that part, bat 
tht mcusture occasions its bursting, by vhich means its contents are dis- 
charged- That issued from it being mixenl with the fluid of the stigma, 
is convc>ed to the rudiments of ihc seed. Many evident IiLslaoccs of this 
present thonsdvc-% lo oiirnotice:but 1 have now Iwre seen it more mani- 
fest than in the Jac<^iean Lily (AmaryiU fanH^tissima), (he pistiUom 
of which, when sufficient heat is given the plant to make it flower in per- 
fection, is bent downwarxls and from itf stigma isj^nes a drop of limpid 
fluid, so large that one woidd Dujik it in danger of falling to the ground. 
It is, however, grnditally reaburbed Into the style about three or four 
o'clock and becomes invisible until abc4i1 ten the nrxt momitig, wlien ft 
af>peani again; by noot^ it attains its largest dimensions; and in the after- 
noon, hy a gentle and scarcely perceptible decrease it returns lo its 
source. I f we shake the antherx over the stigma, so that the polka m ^ 
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fall on this limpid drop, wc »ce the fluid soon after become turbid and 
a&»tirte a yellow color ; and wr p^rcriv? little rlvultls, or opaque streaks 
running from the «ti^ia towards the rudimi^ntft of the cecd. Some time 
ftfterwftrdt, v^hen ihe drop haft totally diiisppcarcdr tbe polloi nuy be 
observed adlicrin^ to the ftligms. but o£ an irrcguUr fi(i;tirc, b&ving: [o«l 
hs original fomi. No one, therefore, can asMitt to what Morland and 
odiem liuve a.tsrncil. thai the iniHcii pii&««^ into the stigm;i^ prrvaUe;! 
iht ttylc and enter* the tender rudimentK of the seed, an T^ceuwenhoeclc 
■uppoced his worms to enter the ova» A moM evident proof of the false- 
hood of tliia opinion may be obi^ncd from any species of MirobiUa 
(Marrcl o( Pcni)^ vrhosc pollen is *o very large thnt it almost exceeds 
die »tyle itxlf in t]tickne5». and. fttllin^ on tlie -Hti|:ina, adhere fumly to 
it : that organ sncVing and cxhausiing the pollen, an a aittle fi*h devour* 
ev«r)thing that come* vrfihin lis grasp. One evening in the month of 
Augtut, I removed aQ the »tamina from three flowers cf the Mirabilis 
lonciRora, at the same time destroying all the rest of the flowers vrhich 
were expanded : 1 sprinkled these three flowers with the pollen of Mira- 
UKs Jalappa; the aee<l-bud5 twelki!, l>tjl did not riprii. Another ex'en* 
ing T performed a "Hmihr cxperimertl, only sprinkling the flowem with 
the pollen of the tame tpecies : all these flowers produced ripe seeds. 

Some Vi-nters have believed that The stamina are parts cf the fructifi- 
cation, which serve only to discharge an inipnrc or excrement itioLu mat- 
ter, and by no means Conned for so importanl a worx as generaiion. 
Bui H is very erident ihit these auihors ha\e not suflkiently examined 
the subject ; for, as in many vegetables, some flowers are fnmtsbed with 
stamina only, a»d others only wilh pietilta; it is altogether impossible 
that stamina sitnated at so very great a distance from the fmit, as on a 
different branch, of perhaps on a separate pbnt^ should serve to convey 
any impuniics bom the embryo. 

No pihysk>1oglst could demonstrate, a pri&fi, tlie neoeuHy of tlie 
nuflcnline fltnd to the rendering ihe eggs of animals prolific, bat experi- 
ence has eatablished it bc}-cnd a doubt- We therefore judge a fo^leriofi 
principally, of the fAnK effect in pLanta* 

In the month of Jamary, 1760, the ^'f n/M>^a Cuncni^ flowered in 
a \xi% in my paikmrr hut produced no fmit, the air of 11>e room not being 
stiiBcicittlv agitated to vrafi the pollen to the siigma- Oi>e fhy, al)oui 
noon, feeling the stigmo very rooirt, 1 pincfccd off one of the orthene. by 
means of a fine pair of forceps, and genll>' nibbed it on one part of the 
expanded stigniato. The ifiike of flowtr« remained eight or ten days 
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Jotiger; wti«i I oWrvcd, in gathering ih^ I>rancfi for my herbanum. 
that the fruit of thai floivcr only otx which the experintent haid bcco 
made, had £Vi-elI«d to the site of & bean, I then diu<ct«d this fruit and 
dbcovcTcd that one of the three cells contained seeds in oonaidenbk 
ntuiiber. the other two being cittirely witLicrcd. 

\n ilw month of April I wiweil lh<" sercU of l^oiip (Cantnthis) w two 
difTCTcnt pots. The yoiing pl^iitft canio up so fdenilfirlly, that each poc 
contained thirty or forty. I i>laced each by the light cf a window, but in 
differcxtt and remote apartin«nt3- Tltt hcnip grew extrandy well tii 
both pot». In one of thorn 1 permitted the moJc and female pUnt-<> to 
rtniaiu togetlicr. to flower and bear fnitt, which ripaied in July. beiI^; 
rtcierr^led in w^tcr, and commiltnl xa the r^irth, tjintng up in tu-eW^ 
days. From The other, however, I removed all the male plants, at soon 
a» they were old enough for me to dbtinguith thern from the fetnakK. 
The remaimng females t^rc^v very welJ, and prcf^nlcd their long pis- 
til!a in irrcaC abundancCi thcM fiower^ continuing a very lonf: time, a> if 
In expectatiuqi uf tlieir nistcti; wliile the plaiitft ui the oilier pot liad 
already ripencvl their fruit, their piKlilla having, quite in a different 
ni^nt^r, fa<led as soon as the males had discharged all their pollen. It 
was truly a beantiful and trtily admirable spectacle to see the uninipreg- 
luced females prtser^-e their pi»tilla 50 lon^: fn'ccn and floiirifhing. not 
permitting them to bcgrin to bdc till ihcy liad been for a very coiBSadcr- 
ab!c tiuLc cxpcMte^l in vain, to llic acce» of the male poQcn. 

Aflerwards, wlien these virgin plants \x^ti to decay through age, 
1 examined all their calyces in the pretence of several botanists and 
found them larf^e and llouri^hini;;, although even- ore of the wed-buds 
wa^ brovhn, conipres»d, n^cmbranaccous, and dry, not cxhitMting any 
appearance of cotyledons or pulp. Hoice 1 am perfectly convinced Uutt 
the drcunutonoc which aulfiors have recorded, of the female herrp luv- 
ln|t prodnced aeeds, allhou^Eh deprived of the male, could only liare Iiap- 
pencd by means of pollen brought by the wind from some distant place. 
No experiment can be more easily perlotmed than the above ; none toon 
Aatii^factory m demonstration the generttsoo of plants 

Tlic Cltitia ttntUa was in like manner kept growinj^ in my window 
during the monllis of June and July. The male plant was In oiic pot, 
the female In another. The latter abounded with fmil, not one of its 
Acrwers [proving abortive, I removed the two pots into diflcr«it win- 
dows of tlic same apartment ; still all the female Aowen continued to be* 
COOK fruitfuL At length I took away Uk otak entirely, leaving the 
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female slonc and ctttting oil all tlic flowers wlucb U ha<l already bornc^ 
Every day nrw ones appcsirod fmm il>c axita of every leaf; each 
remain^ «iglit or ten days, after whicli ihcir fooi stalks turning yellow, 
tlMry fell barren lo the ground. A botanical friend, wbo h^ nmnscd 
himself with olwcrvinG: this phenomenon with me. pcrsusdcd mc to 
bring, ftt^ni the stove in the garden, a single n^alc llowirr, which he 
]>1ucird over one of tlic fcna-lc one?*, (lien in iTcrfettiun, tying a piece of 
re<l Tilk nroirnd ti* jiiiiHIhtm. The next riay the male flower wa* taken 
away, aiid tJiia single aeed^bud remained, and bore fruit. Afterwards I 
took another male ftowcr out of the «afne stove, and with a pair of alen- 
d^ forcq» pindied off one of its anthcnc, A'hich I aftcrwardj^ fT^^ly 
scratched wKh 2 feather, fo tliat a very uitall portion of lu polkzi vran 
clifchargeil ti[K>n pne ct tlie threr Mij^uls iif a fi-raalc flowir, the 
other m-o Migmaia being covered with paprr. This fniit lik^se at- 
tained its due ^ize, and on being cut trantversely, exhibited one cell 
filled with a large seed, and the other two empty- The rest of the flow- 
ers, being unintpr^natcd. faded nrd fell oflf. Thb experiment may be 
performed wit}> as Utile trouble aa the former. 

71u- Dafi/ca canuaJntta cxtnc up in my ganlm from Mrd tm years 
ago, and lua every >esr been plentifully increased by means of Ha 
perennial root Ftowerg in great number have been prodticcd by it ; but, 
being all female, ihcy provett at>or1ivc. Ucuif: desirous of producing' 
male plants* I obtained more sck^ from Paris. Some more plants were 
raiacii : but tlievc likewise 10 my great mortification, all proveil females, 
and bore flowers, bni no fruit. In the year 1757 I received another par- 
cel of seeda. From these I obtained a few mate ptanti, wtiich flowered 
in 1758. These were planted at a great distance from the females; and 
wh<n Iheir flowers were juU ready to emit their pollen, holdini* a paper 
under Ihcm, I gently fhook the ftpike of panicle with my finger, till the 
paper was almusl covercil witli tlie )«llow powder. I cjuried tliis lo tlic 
ffinaJcs, wliich were flowering in another part of the garden, and placed 
K o^-cr them. The cold nights of the year in which tliis expernnert waa 
made, destroyed these Datifcas, with many other pbnts, mtkch earlier 
than usual. Nercrtheless, when [ exammed the flowers of those plants, 
whidi 1 bad sprinkled with the fertiliitng powder, 1 fotmd the seeda of 
their due magnitude; white in tlic more remote Dalifcai, which had not 
been in^regnatnl with pollen, no fraces of seeds were visible. 

Several xpedet of Momonlics, enhtvated by us, like other ln<Iian 
Tegcti^es, in close stoves, have frequently bonie feinate llowers ; whidi« 
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although fit Brst very vig^roua. after a short time have constantly faded 
and tumcd jcllow, without pcrfccin:g any wed. till I instructed the gar- 
doier, as toon z% he obwrx'ed a female flower, lo gather a male one, and 
place it above the female. By tht» contrivanee we are to certain of 
obtaining fruit that wc dare pledge ourselves to make any female flow- 
ers fertile that ^hall be fixed or. 

Ttie Julrofho urcns has ilowcrcd cv^ry fear ui my hot-house ; bot 
ihe female lowers coming befnre llic malct, tn a week'H time drop^ied 
iheir petals and faded before the latter were opened ; from which cati*c 
no fruit ba« been produced, biit th« g^mUnti themielve* h;ive fallen oflf. 
We have therefore never Iiad any fruilof the Jairopha till the year 175J, 
when the male fkmers vrcre in vigour en a tall tree, at the same time 
that the females beKai> to appear on a >maU Jairoplia which was growing 
in a gardm-pot, I placed \hh pnt untlrr ihr (ithrr Ir«-, by which meant 
the female flowers bore seeds, which grew in being sown. I hare fre- 
quently amused myf«lf with taking the male flowere from one plant, and 
scatterinf: them o%cr the female ftovrcrs of another, and have always 
found the seed5 of the latter imprecated by it- 
Two years ago I placed a piece of paper under some of tlbcsc male 
flowers and afterward* foUle*! np ihc jiollen which had fallen n{Njn it, 
pre»ervtng it so folded up, if I remember riRht, four or six weeks, at the 
end of whieh time another branch of the same Jatropha was in flower. I 
then took the pollen, which I had M) long preserved in paper, and 
strewed it over ilirte fanale (lowers, the only ones at that time expanded. 
Thc*r llirrr frmJrs prtnt^! fruitful, while all llic rest, which grew in 
the same buneh, fell off ahontvc. 

The interior petals of the Omithof^um, commonly, but improp- 
erly called Canadense, cohere so dosdy together that tfaey only just 
admit the air to the gcrmen and will scarcely permit the pollen of another 
Bower to pa5.H; this plant prodnccfl every day neiA' flowers and fruit, die 
fnididcation nn'cr falling in any instance: 1 therefore, with the utmost 
care, extracted the antherae from one of the flowers with a booked 
needle, and as I hoped, tills single flower proved barren. This experi- 
ment was repeated abont a week after with the aame rboocsh; 

I removed all of the anihcrte out of a flower of CMid^mum €cmw- 
utaium (acarlet- homed poppy), which was growing in a remote pArt of 
the garden, upon the first opening of 3tt petals, and stripped off all the 
rest of the ^tyKtn ] anoihcr day I treated another flower of the same 
plant in a nmibr maimer, but sprmldcd the pistiHum of tbb with the 
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pollm borrowed from anwbcr plani of the ttnie »p«">s ; the retail waip 
ilni the fim flower produced no fruit, but the accond afforded very per- 
fect ficcd- My de:aieti in thi» cxpcfimcrt wa> to prove ihai ihe mere 
removal of the aiittier^c from a floi^-cr is iiot in lUdf »dBctc»t to rciulcr 
lltc penncn •ibonix'c 

Havirg iJio S'l^oiioTta fntticosa growing in a ganleti-pot, and pro* 
ducing plenty of f^ov;er« and seed, 1 extracted th« aniliene from die 
newly expanded llovi'erft before they bad bursi, at the «amc time etsttin^ 
away alJ the other flovrcra; thU gernien prodaced no fruit, nor did it 
even svkxU. 

I rnnoved an urn. in whicli the Asphcdetus ^tui&sia vraa grx>¥r- 
ing, to odie eocner of Il»e garden, and from one of the flowers ^-hich had 
laidy opened, 1 extracted iu antliene: liiis caused Uw impregnation to 
lail. Another day 1 treated another Howcr in the came niBtmer; bul. 
bringing a Rower from a plant in a different part of the garden, with 
which I sprinkled the pi^illum of the mutilated oik, it» gcnncn became 
by that means fruhful. 

tria chinmsis^ flowering m my ttove, the windows of which were 
ahut, all ilB flowers proved abortive, I therefore look one of its antlier^ 
in a pair of pinccr», and with them ^rtnkled the fltigmata of two flow- 
era, and tJic next day one ^titrma only of a third (lower ; the sced*budt of 
ihe^e flowers rmiairkcd. grew lo s 1ar|;e size and bore seed, the fnik of 
Ihe tturd, however, oontained ripe seed only in one of Il» celljL 

To relate more eKperiments would only be lo fatigue the reader 
unnecessarily. All natnrc proclaimi: the truth I have endeavored to 
tncukate. and every floi^er bcar» witnc&s to it Any pcnon may make 
the cxpcrimail for himMlf with any plant he plea»e«, only taking care to 
pkcc like pijC 3n which it is growing, in the wimlt^w uf a luotn Thuf!i' 
ciently out of reach of other flowers ; and I will reniure Co promise him 
that he will obtain no perfect fruit unlcu poUen has acccta to the pifr- 
lillum. 

LoganV expertmcniJ on the Mays are perfectly utiafectcry, and 
nanJEestJy sliow that the pollen does not enter the style, or arrive at the 
grrmrn, Iml that it iii eidiauKied by the gmital fluid erf the i»tMiUuiii. And 
a* b animals no coneeptiw can take place, unleu the genital fluiil of the 
female be discharged at the same mooKnt as the iinpregnatiflg Ik^uor of 
the male ; so in pUnts, generation &ils. tmleas the stipna be cnoitt with 
prolific dew. 

Ilusbaadmoi know, Ity long expcrtence, tliat if rain falls wtiHe ryt 
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19 In flower, b>* cc«g:ulattiig ttie pollen of ixA onxhtrx, it occAiSon^ the 
cmptin^M of many tin^ks m the car. 

G^utlcncrs rtniu^rk ilic saiuc tiling every year in fruit trcca. Their 
bloswnns prodticc no fniit if they have tuifoiiunatcl}- been exposed to 
tong-continuecJ mins. 

A^tiitic pbnt« me abov-c the water at the* time of flowcfirg, and 
aftem-ards attain subside, for no oUier reu^on^ tliaii th^it tlie poUen may 
nfdy Tc&ch the sligma. 

The white water-lily (I^ymphacit aiha) raites ttwlf cverj momEnff 
out of the water an<] openfi iii flowers, »o Ifiat by noon at leaM iJircc 
indies of il% flower-stalk may be *f*n aho\e Uie surface, Tn the evening 
it is dosely thvX up> aii<l withdrawn again : for about four o'clock in the 
afternoon the E!ower closes, and remains all nififht imdtr water; which 
wa^ ob»crve<i full two thoui&nd years since, even as Ions: ago as the 
time of Theophta5tu», wlio has dcscnbctt this clrcumMance in the 
Nymfhaca Lotus, a plant so much resembling our white water-lily ihal 
ihey arc? oiily di^iir^-iiivhtsl froiTi each other by the leaves of tlir Lofus 
being indented. Throphrastm give* the following accotint of this vc^- 
table, in bis History of PlanU, book IV., cliap, lo; "ll is said to with- 
draw its flowers into the Huphrales, which continue to descend tiU 
midnight, to so great a depth that at daybreak they arc out of reach of 
the hand: after which ii rises again, and In thi' course of ihe morning 
appears above the water, ami expands its flowers, rising Iiigher and 
higher, till it Is a connderable height above ihe surface," The very 
same thiTf; may be observed in llie Nyttphaea alba. 

Many flowers close themselves in the evening and before rain, lest 
the pollen should be coagulated : but after the discharge of the poDcn 
they always remain open. Such of ibcin as do not Mint up. incline tlicir 
Rowent ilownward :n those eireum^ttancet. an<L several flowers, which 
come forth in the moisture of spHng. droop pcrpeHwIly, The manner 
in whtdi the Paraassia and Saxigrage move their anthern to the stigma 
i« well known. The common Rnc. a pbmt everywhere to be met with, 
moves one of its anthene c%-cry day to the stigma, till all oi them in their 
tuma have deposited tlidr pollen lliere* 

The KeapuJitan star flower (ontiikogaium nnfdisx) has six broad 
lamina, which «l3rd close together In the form of a bell, tlie three 
exiemal ones being but half the length of the others; so thai it scema 
impossible for their antherv ever lo eon%-c>' Ihdr pollen to the stigma ; 
but nature, by an admirabk contrivance, bends ttie summits of ibese 
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nctrmal siamina inwards liciwn-n the otlicr fibuncnls, to [bat ibey are 
«nlUc(l lo acconipltsh their purpose. 

The Pbintain tree [Muse) bears two kinds of hcrmftphrodtte flew 
CTS; iOttit have imperfect anthcror* others only tfie rudiments of stig* 
Diata; as Uie 1a«t nicnlioued I^Ind appear after itt others, they cannot 
inprefj^nEc- thrxn, cori«-f|ii(-nl1y ro afctU ^rer jjUMlnceil in our gardciUv 
and scarcely over on ihe plain* niTtiv^ied in Tndia. An rvrnf happeciod 
tliis j'car, which I have 1oii|^ wished for; two p1aimain-tree« ftovreriitg 
with me so fortunately that oik of thein broiigtit forth its 1ir»t female 
blo^TOm^ at the time ihal male ones bcean to appear on the cjther. ! 
ca{£crly nui lo collect aiillicnc froni die Itrs! plant » m order to scatter 
thrm over thr ncwly-cxpanflcr! frmnlr^t, in hopes of detaining iteeil from 
Uiem, which no bof^nisl has yet been able to do. But when 1 came to 
examine the anthers t found evct\ the largcRt of theni absoUiteTy empty 
and void of pollen, consequently unfit for tntpregnating tlie females ; the 
seeds 01 this plant, therefore, can never be perfected in our gardens. I 
do not doubt, hovrever. that real male plants of tb]» ^[1ecies may be found 
in Its native country, bearing (lowers without fruit, which the gardeners 
ha\^ neglfded: while the females fn this country produce hnperfto 
fruit, without seeds, tilcc the female fig ; and, like that tree, are increased 
eaxtiy by suckers. The fruit, therefore, of the plaintamtrec scarcely 
attains anytliing: Like its due «i<e, the larger sccd-buds only npcnbg, 
without containing anyihing m them. 

The (lay would sooner fall me than examples. A female date-bear- 
ing palm flowered many years at Berlin, without producing any seeds. 
But the Berlin people taking care to have some of tlie bio»&oms of the 
male tree, which was then dowering at Leipsic, sent them by Uie post, 
tbey obtained fruit by that means ; and some date^ the offspring of this 
imprrgnalion, being planted bi my garden, sprimg np, and to this day 
continue to grow vigorously. Ktempfer fonnerly told ns how nece«- 
taiy it was fotmd by the oriental people, who live upon the produce of 
palm-treeB, and are the true l^tophagi, to plant some mate trees among 
the femaks, if tJiey hoped Cor any fmil ; bcncc, it is the practice of tho«e 
who make war in that part of the world to cut dovm all the male palnu. 
that a famine may af^ict their proprietors; sometime* even the tnliab* 
Itanis tbentfielves destroy the niale tree^, wl)cn they dread an invasion, 
that their enemies may And no tttctenance in tbe country. 

Leaving tliese Instancef , and immmerab!e others, which are so well 
Icntram to botanirtt that they would by no means bear the appearance of 
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lt>-, atiJ can ocUy be doubted by those pefsons who neither have 

observed riattirc, nor will they tike the trooble Xq f^dy her, I paii to u 

fresh fufaject, concerning which irtidi new tiglit Is wuued: I mcati 

.fayhrlJ, or mule vegetables^ tlic existence and origui of which we disll 

conridet-v 

I rfiAn eni>n>crate ihreo or four real mule plants, to whose crigin I 
have been ati cvcwitnew, 

I. Vercsiko jfuria, described in /Vmonitales Acad- vol III- p. 35, 
came from the iirpTet;nation of Vcrontc ntarctinta by Vfrhcmi ofRcin' 
olis; It Is easily propagatct] by cutlirgs, and agrees perfectly with tis 
n>other m fn3c1idc;ilion, and with lis father in leaves. 

d. Delthinium hybrulum, fipning tip in a p^tn of the |-ardea wher« 
Dfiph\mnm clatum and Aconitum Sa^lus grew together ; it rcscniblcs 
its mother as much ui lis internal parts, that b, ia frtictification as it docs 
its father (the Aconitum) m outward rinicture, or leaves; and, owing 
its origin 10 plants k> nearly aflc^d to each oiher, \\ prf>jxigales ilself by 
KTCd ; some of whiclt 1 now send with ihts Dif «crtation. 

3, HUrodum Taraxuif gathered Iq 1733 upon our mountains by 
Dr, Sobndcr, in its thick, bn3wn, woolly calyx; in its stem bdn^ hairy 
tovrardii the top, and in iw hractejc, as well aa in crerv parts of its fructi* 
ficallonj resembles so perfectly its niother, tlifracium cipinum^ tliat ui 
aneici>eTiereed per*^ might misLnke one for tlie other; but in the 
smootbstess of its leav'cs, in their indentaiioAs and whole structure, it so 
manifestly agrees with its father, L^cntodon Tit^iuracum (Dandelion), 
that there can be no doubt of its ori^n. 

4. Tro£opogcn hyhridum attracted my notice the autumn before 
last, in a pan of the garden where t had ptauteil Tragopogcn praimse^ 
and Tmgopogon porrifclivm ; but wmter coming on, destroyed its seeds. 
Last }^ear, while th« Tra£^fcj;^H ffottnu waa in flower I rubbed o9 its 
poOen early in the morning, and about eight o'clock sprinkled its stig- 
mata with SiOmc poller) uf the Tra^ofcg^n fomfclivm, marking the 
calyces by tying a thread round them. I afterwards gatliered tlie Meds 
■vrhcn ripe, aiwl sow^ed tbrni thai aulumn in another pbor: ihry grew, 
And produce^I this j-ear, 1759^ purple lloyp-^rs yellow « the base, se«ds of 
widefa T now send, I doubt whether any expcnment demonstrates th« 
gcneratioti of plants more eertatoly than t}us. 

There can be no doubt that these arc all new species produced by 
hybrid gciKratjon. Ami hence we learn, that a umlc ofT«{>riiig b the 
exact inia^r uf 'M% mother in lis medullary substance, intemaJ nature, or 
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fniciificaiion, but rcicmblca lU faiher tn leaver, ThU if a foundation 
Upon which n&turalists may builcJ tiiuch. For It »eems probable that 
many plants, which now appear different spcci<£ of ihc eame g^uSt may 
in the bcRuinirj: hare been but one plant, having arisen merely from 
hybrid geaerailcn. Many of iliose Gcraiuunis wbidi grow a1 tlic Ciipc o( 
Gocxl Hnjir, ami havp nrvtr been fnunil wild anywhere bnt in The south 
pans of Africa, and wlilch, as tliey are diatingui&hed from all otlier 
Geraniums by their ^inglc-lcavcd calyx, many- flowered foot-stalk, irreg- 
ubf cotolla, seven fertile stamina, and three mulilalcd ones, and by 
their naked seed? furnished with downy awns; so they agree togicihcr in 
all these diaraclcrs, alttiou^^li very various in tlieir roots, stems and 
Jeavra; theiie Onmiiims, I Kiy, would almfisl induce a botanist to believe 
that the species of one gtnut in vegetables are only so many different 
plants as there have been different associations with the flowcn of one 
species, and comsixiucnUy a £cnuj is notlilnff else than a number at 
plants sprung from the same mother by different fathers. Out whether 
alllhesespecicalie the ofTspring of time; whether, in the beginning of aTt 
things, the Creator limited the number of future species, T dare not pre- 
sume to detentiine. T am, however, convh^ced thb mode of muliiptying 
plantB does not interfere with the system or general scheme of nature; 
05 1 daily observe that insects, which live upon one species of a particu- 
lar ^ettM, are contented with anotlier of the same genus. 

A person who lus once seen the Achytanthcs asp^ra, and remarked 
ils spike, ihe parts of Its flcnver, its small and peculiarly formed ncc- 
taria, a« welt as its calyces bent backwards as the fruit ripens, would 
tfahik it vcr>< easy at any time to distinguish these dowers from aU others 
in the universe; but when he finds tlie Howers o£ /tckyrantfus tntlUa 
agreeing with them e\-cn in their minutest parts, and at ti^ same time 
olj»rTvc» the l^r^' thidc, obtuse^ undubteil leaves of the last-mentionetJ 
plint, he will thinlc he sees Ackyranthes aipera itiasked In the foliage of 
XanlhitiM stTumarium^ But I fortwnr to mention any more instances. 

Here is a new employment for botanists, to attempt the production 
of new tpedes of vegetables by scattennj- tJie poUcn of various planii 
over various widowed females. And if these retmrlci should meet with 
A favourable reoq>tion, I shall be the more induced to dedicate what 
renutnsof my life to such experiments which recommend ihemselvcs by 
being at the same time agreeable and useful, 1 am per«uaded by many 
cootider^oRS that those numcroua and most valuable i-aricttes of plants 
which arc tssed for culinary purposes, have been produced in this man- 
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Her, u tbescvtml kinds of cabUgc^ Idtnccs, etc ; and 1 apprehend IhiB 
ii the reason of their not being changed b>' a difference of Mil. Hence I 
cannot give ray asttent to the opinion of tbo^ who OTiaglne all varieties 
to have been occasioned by cbajige of soil : for, if this were the caw, the 
f>1ftnt3 woald return to thctr origuul form, if fonovcd again to Ifacir 
original ^ituatioiu 
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T1r?fTA>lirrFiLAT<XLiy vrasboTtiin FEoMon, January 6; T7o6.Kowhe 
ran away from hh brother lo whom he was apprenticed, how he strug[- 
gled at his printer'a Cra(!e in Pliiladelphia, Lon<lon and again in Phtl* 
addpMa, until he finally reached succeis, ought lo be familiar to all froni 
hift atilobiof^phy. Ilift paper, tlie Gazette, became probably the best of 
Jie coloniaJ ahcets, and hb Poor Ricliard's Almanac, £nt ptibli^ed in 
1732* made him famous on two coutmcnts, A police force; citjr care of 
the Kirrcbt, fire romjiaiiic^ a fnihlic library, a city acailemy, all of these 
moveoieius in Philadetphla owed their origin to him, L^ier he brottght 
about the esublithmcnt of po«eoffices and poat roads. In x^^fi he began 
making; hb expenmcnt» m electneily which reached their climax in hia 
tdenltiicatioa of clcaricity with Iigliining. Theimmcn^c significance of 
thu exjienmait wa» to !*how ihe Infmiie power of electricity. 

Fmn 1757 to t7^h2 hr waii in T>jn<1on at KpnkrKman nf the OKtetn- 
Wy on llie question of ilie Penn estatea in the coloity being taxed. 

In 1764 he relumed to Lomlon as representative of the eoloniite 
against the stamp duty aixl taxation without representation. Whoi in 
1775 be agaui arrived in Philadelphia be was at cocc fcot as a delegate 
la the Ccntinctital coiii^raA, anil after the Dedaratiun of Independeoce 
was sl^ed, was dispatched to FraiKv as a contmfssioner of the colonies. 
To him more than any one man was dt>e the aid given by France. 

He was b France nntil 17S3. In 1787 lie woa made a member of 
the eonvetttkon lo frame a new constitution, and did much to further ib 
construction, 

He dietl in 179a great as a journalist and writer, as a sdeDtiflt, a 
sutesman, a diplonut, and a man of affairs. 
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TO PETER COLLINSON 



H'tmderf^t Effect of Pmnts — Pasilh'f mtd I^e^iv^ FJfctricity^Ei4'£' 
trUiii Kist-^^oHni^ftit Spider^Simfk and C^mmodiout ElU' 
trUai Mocking, 

PhJIadclphki, ii July, 1747. 

In my lait T mfomirr! you tfiat, in |n:Diiiof our clectncLl inquiric:i, 
%"€ h&4l obF<rrvrti some particular phcnoiiifna. uliich wc looktxl tijion to 
ht new, and of which I pfontiiicO to ^ve you some accoimt, ahltough t 
apprcheniJi^cl they mig:ht not possibly bs new to you, as so many huids 
arc daily employed in electrjcal expenmcnt^ on yottr »idfi of the vraMr, 
KNnc OT otJicr of which nxtM probably hit on the saxnc cbtfcrvatioAS. 

The fintt is the wonHrrful e0eci of pointed U>dic», both in drawing 
off and llirowing off electrical fire. For example : 

Place an iron shoi^ of three or fnir inchei i!brieter, nn the month 
of a clean, dry glass bottle. By a line u\ka\ thread from tlic ceiling, 
ri^bt over the mouth of the bottle, ruf^pend «mal1 coric ball, about the 
bif:uc95 of a marble; the thread of &i:ch a Icrtgih as that the cork ball 
may mt agaiuK: the side of the i^hot. f^tcctrify tlic iiliot, and the bait 
will be repell<xf ro ihe tlistance of four or five Inches, more or less, 
according to the q;tantity of elcciricitj-- \Mien m this state, if >*oti pre- 
MOtto1h«Bho<,thepoiniof a lonf^.slmidcT, sharp bodkin, at six or eighi 
inches distance, the rcpellcncy i« inrtantly de^troycdt and the cork Hie* 
to the shot. A bitmt body must be broiifirht within an inch, and draw a 
spark, to prodtjce the same effect. To prove that the cIcctiScal fire is 
dravm ofF by the point, if you Take the blade of the bodkin out of the 
wooden handle, and fix it in a stick of scnling*WBX, and then present it 
at the distance aforesaid, or if you bring It very near, no such efleet 
follows; but slidinjr one lir^er alon^ the wax till you touch the blade, 
and the ball flies to the shot immediately. U you prcscnl the point in 
the darit, you will sec, loaivlunca at a foot distaocc and owre, a ti^t 
gatlier upon it, like that of a ftre-fly, or glow-worm ; llie less «barp tbo 
point, the nearer you most bring it to obven'e the light ; and, at what- 
ever distance you see the lightr you my draw off tlie electrical fire and 
dc^roy the fepeUcacy. If a cork ball so suspended be repelled by the 
tube, and a point be presented «]uick to it, iho^h at a cocuxlerablc di^* 
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U0ce« it i« fiurpnsinjr to ftcc hon' sutldoily it H>e9 back to the tube; Points 
of wood will do ivax aa ffcU as ilxxsc of iron, |>Tovt<ic<l the wood is not 
tlr^ ; for perfectly dry wood wiU no more conduct elcctridij than seal- 
ing-wax. 

To fhow t)i3t points will throw off av we^Il as dnw off !)k «1«ciri- 
cal fire; h> a long, sJiarp needle upon iJie shot, aiid you cannot «kctrii« 
the shot K> as to make it repel the cork ball. ( jr 6x a nee*llc to the end of 
a sLispcndett fun-barrd, or iron rod. ao aa to point bc^^ond it. IBce a Irttk 
bayonet; and. while il mnai™ ihcrc, ihe (ciin-barrcl. or rotl, cannot by 
Applying the tube 1o the other end t>e electrized s> as to give a ^park, 
the fire cootintiall)' running out siltmlly at the point. In the dark you 
may see it make the same appearance as it does in the case before men- 
tioned. 

The repdiency between the corlf ball and the shot i* Gkewi»e de- 
stroyed; 1st, by sifting fine sand on it: thi« does it gradually; 2dly, by 
breathing on it ; jdly, by making a smoke about it from bumiiig wood ; 
4tlTly, by camUe^light, e\'en thrmgh tht c;ind1c i« at a foot dlMnnce; 
thc^ do it suddenly. The light of a bright coal iwoi a wood fire, and 
the liffht of a red-hot iron, do il likewiie; but not at so jn'eat o distance. 
Smoke, from dry ro«in dropped on hot iron, doc$ not destroy the repcl- 
tcnc)- : but i> attracted by both xhot and cork ball, fomiing prop:>rtionate 
atmospheres round l]iem« niakiitg them look be;au[ifutl^. sonirwbat like 
aome of the figure* in Bamet's or Uliiictcm'* Tlicor)' of the Earth. 

N. B. Thi* experiment should be made in a closet, where the air 
is very still, or it will be apt to £ail. 

The light of the sun thrown strongly on both cork and fhot by a 
looking-glau, for a long time together, doe» not impair the repdiency 
in the least- This difference between fire-lighl and suti-Ught Is another 
thing llm ieems new aiul extnuntinary lo tu. 

We had for some time been of the opinion, that the electrical fire 
was not created by friction, but collected, t>eing realty an element dif- 
fused ajttong, and attracted by. other naatter, particularly by ^^ate^ and 
metal*. We hatl even discovered and dcmoristratci^i its afiliix to the 
electrical sphere, as well as its eflkix, by means of little, light windmill 
wlierla, inaile of stttH jiaper vanex, fixed ohtiquety^ and inmbig frvdy oti 
fine wire axes ; also by little wheels, of the same matter, t»ii formed like 
water-wheds. Of the dispoaitioo and application of which wheels, and 
the various phenomena rcfuhing, 1 couldL if I had tone, fill }'ou a sheet. 
The irapombility of elcctricing one's self <tl»ugh standing on wax) by 
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nifcbinf; the tube, an'l drawing the fire from h ; and the manner of doing 
lit b>- passing the tube near a person or thing utanding on the fioor, &c-. 
had abo occurred to lis icm^ months before Mr. WatAon*a inccniotu 
5«qud came to hard ; and llic»c were »oinc of the new tilings I intended 
lo have comtnuricutnl in y:ni. f^\%t nuw I nred only mention Mnne par- 
ticulars not hinted In thai piece, with our reaacviingt thereupon :thougfa 
pcrtiapfi the Utter might weU enough be 9ii)3red. 

I. A person sianding on wax, and rubbing the tube, and another 
pcncn on wax drawing- the tire, they will both of them (prorided they 
do not »tand »o aa to toudi enc anollicr) appear to be clcctriied, to a 
pcfKJn Mandmg on the Hour; that i», he will pcrcdvc a >park on ap- 
proaching each of them with his knuckle. 

X But tf the pertoni on wax touch one anotficr dtirtng the exciting 
of the tiibe, neither of (hem will appenr to be ele>ctrue<L 

3. If thc> touch one ;inother after cxcitmi; the tube bhI drawing the 
6rc aa aforcAaidi llierc will be a stronger spark between them, than waa 
between either of tlicm and the person on the floor. 

4. After suc1i strong spark nrilhcr of llinn discover any dectridt/. 
These appearances we attempt to account for thu». We tuppofte^ 

as aforeeaid, that electrical fire 15 a common element, of which every 
one of the three persons above mentioned has hi« equal share, before any 
operation b begun vt ith the tube. A| wtio stands on wax and rtibs the 
tut>c. coUccta the dcctrtcal fire from hitiisdf into the glass : and, bia 
communicalion with ihc common stock being cut off by the wax, h(» 
body 19 rot again immciiiately supplied. B, <wbo stands on wax like- 
wi£e) passing his knuckle along near tlie tube, reedvea the £re which 
was coIIi:cted by the glass from A ; and his communication with the com- 
mon stock being likewise cut off, he rctaitu the additional quantity 
rtxx3vcd. To C, sLinding on the floor, both appear to be dectriied; for 
be, having only llie miilJIe quantity of electfioil fire, receive* a «park 
tipon af^roachtng B, wbo1uitsnover-quaniity;btit givcsone to A, who 
has an tuvder-quantity. If A and B approach to touch each other, the 
spsfk IS strongo'. because the diifcreiKe between tbcm is greater. After 
mdi touch there ia no spark between cither of them and C became the 
dectrical fire in all Is reditced to ihe original equalJt)^. If iHey loixh wtiile 
electridng, the equa&iy Is ne\Tr itesiroyed, the fire only circtilating. 
Hmce have arisen some new terms among us; we say B (and bodies 
like circumslanced) Is ckctrtacd poaitlvdy: A, negativdy. Or rather 
B is dectriied plus : A* minus. And we daily in our experiments elcc- 
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irin bodi«« p}us or miatifi, as we think proper. To tlectrue p\n% or 
mintu, DO more Deeds to be Icnown tb&ii this, that the parts of the tabe 
or »phcrr that arc nibbed, c3o. in thr mMant of llic friction, Attract the 
Hectricsd fire, and ihertrforc fafcc h fa>m the thing rubhing; (he sarae 
parts immediately, as ih« friction upon then ctases, arc disposed to pvc 
the fire Ihcy have received to any body that ha» 1cm. Thua yon may 
drculatc ;t, aa Mr. Wat»on has ^own : you n:ay also accumulate or sub- 
Itaci il, tipon or from any body, a,^ yotj conn<xt thai body whli the rub* 
ber. or vrhh the r^<¥Tver. ih? comnittnicaiion with the common stock 
being cnt off. We think that ingcnioni gcnilcman was deceived when 
be imagined (in his Se<3nel}f that electrical fire came down the wire 
from the ceiling to the gun barrel, thence to the sphere, and so electriied 
the machine and the man turning the whcd. &c. Wc Buppose U was 
driven off* and not brought on through that wire; and thai the machine 
am! man, &c-, were ^lectrieed minus, that is, had less electrical fire In 
them than things in commo«i. 

As the veuel is just upcD sailing, I cannot g^ve you so large an 
accoimt of American electricity o> 1 intended; ! shall only mention a 
few particulara more Wc find granulated lead better to fiU the phi^I 
with, tlun water, bdng easily wanned, aiid keeping wann and dr>' m 
damp air. We fire tiwrits with the wire of the phial. We light candles 
futt bk>vn: out, by drawtof* a (park amonf tfat uncAce^ between the ivire 
and snuffers. Wc rcprcFcnt lightmngt by passing the wire si the dark, 
over a China plate, that lias gilt flowers, or applying it to gilt frames of 
Eooldng-glaascs* &c. We clcariie a person twcaty or niore thnca nii>- 
ning. with .1 ttwch of the Itngcr on the wire, thus; He sUmdit on wax. 
Give hsm the electrized bottle in his hand, Touch the wire with yoitr 
finger, and then touch hit hand or face; there are spark* every lime. 
Wc increase the force of the electrical kisfl vastly, thus; Let A and B 
stand on wax; or A <m wax and B on the Hoor; sive one of tl>cm the 
dccirixcd phial in his liand : let the odicr lake bold of the wire l there 
will be u urcti! >i>ark ; 1>ut wlicn thctr lips ;i]ii>Toach, tl>cy will be tfradc 
and ducked. The ^me, if another gentleman and 1ad>-, C and D, Mard- 
tng also on wax, and joining bands wiih A and B, f^alute or idiakc hands. 
We suspend by fine silk thread a counterfeit spider, made of a small 
piece of tmmt cork, with tegs of linen thread, and a grain or two of kad 
!»tuck ID him. to give him more weight Upon l!)e table, over which he 
haiigs, we stic4c a wire uprigltt, as high as tlie pbiat and wire, four or five 
inches irotn the spider; tbea we animate him, by BCtttng the electriiicd 
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phial tt tbc «amc di^attcc on the other side of hin^ : he will unmcdiatd^r 
dy u> tlic WIT? Qi tlic |>hial, t>cni] lu% l<^5 in touchmg tt, then spring ofF, 
smtl ^y to tt:e wire in t}]« UbTt^; thence again tu Hie wire of the }Ma.\t 
playing with his legs iigainst both, in a very eniert^ining mam^er, ^- 
pcartng pcrfcctl>- ^ive to penEotis unocquainteiJ. He will continue this 
ntotion an hoar or more in dry wcalher, Wc electrify, upon wax in the 
dark, a bode that has a double line of gold round ixpoo the covers, and 
tlieu apply a kiiuckle to the gilding ; ihe Gre appearn everywhere tijxm tliir 
gohl IDtc a flash of Ughlning; nol upon the leather, nor if )XrtJ touch the 
leather irutead of llie gold. We rub our lut^es witli buckskin, and observe 
alvayt to keep the same side to the tube, and never to SpUlly the tube by 
handling: tliua the>- vrork readily and easily, without the Icaii fatigue, 
especially if kept in tighl pia^tcboard cases, lined with fUiiiicL and »il- 
ting clonic to llie tulie. Tlii* I mcnlkin, bt-cau*e ihc Eurojicin paper* an 
elcctncity frequently iprak of nibbing the tube a« a fatiguing cxercifc. 
Our spheres are fixed upon iron axe»r which pasi through then. At one 
tnd of the axis there if a smaU handle, with which you tum the splicrc 
like a common grindstone. This wc find vcr>' commodious, as the 
madilnc iakc± up but little room, b portable, and aiay be mclowd In a 
tight box, whm noi In iise. h i« true, the sphere doe? not turn so svrifi 
as when the great wheel b used ; but swiflncu we think of little import- 
ance, eincc a few turns wiU charge the phial. &c, sui&dcntly. 

Iam,&c 

6. FftAIfKLIBr. 



THE IDEXTITV OF UGHTKIX'G AND ELECTRICITY. 

UGHTNING ROD 



THE 



But points liave a properly, by whidi they draw on as well as throw 
off the electrical fluid, at greater lUstancei llian blunt bodies can. Tliat 
is, as the pointed pan of an electrified body will dt^arge the aintD- 
sphere of that body, or communicate it farthest to aiKithcr t)Ody, so flic 
point of an unelectriBed body will draw off the eleetricnl atmosphera 
from an electrified body, farther tlian a blunter port of the same tmelcc- 
trified body will do. Thuy a pin lidd by ihe head, and the point 
prescnte<I to an electrified body, will draw off ia atmofjitere at a foot 
distance; where, if ilie hod wert presented tufitead of the pouit, no sudi 
effect would follow. To understand thie. we may comadcr, that, if a 
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pcf«on stviflfng en ilvtr door would draw off the dectric^l 3tmocp1i«re 
from an dcclri£cd body, an iron crow ttnd a blunt knUUng-ncedlc, hcM 
altcnutclj in hi» h^nd, And prcsciitcd for ihit fmrposc. do Dot draw tviih 
dilTcrrnt forces in pu^jjorlion to their dIfTcrcnl ihakxa. For ibc nun, 
and wlut 1i« holds m his hand, be (t krgc or sniaTl, &rT connected with 
ihc common mat* of untkctrifipt;! maticr; and the force with which !ie 
<inkws is iht same in both caiC:^, it con»istmf: in tbt; didcrcnt propoftkm 
of dcctricicy in the electrized bod>', aud that coinmon nuus. llut the 
forccr witli whidi the cicclnficd body TctiLins its atinniphcTc by atlTactinp 
Ie. Is proporlioii^ to ttie surfa^* over which the partldcs arc placed; 
that U, four S(]uarc inchcit of that iiurface i^ain their atmo«pheTc with 
four limes the force tli^t one sfjiiarc inch retains its atmosphere. And, as 
in pludcing the hain from the horde's taiL, a dc^^rcc of strength not suf* 
£ciait to pull hvszy a handfnl at once, couhl yd easily ^t^tp it haJr by 
hain so a blunt body presented cannot <]raw off a number of particles al 
once, but a j>oitited one, with no greater force, takes litem away easily, 
panicle by panicle. 

These explanations of llie po^^r »nd operation of points, when iher 
first occurred to me, and while ihcy tir^t flcatcd in my mind. api>eared 
perfectly satisfactor>' ; but now I have written them, and considered 
tl)eni more ckudy. I must own I have some duulits iboul Uiein : yet, as I 
have 3t preMin nothing belter to offer m their Ktnd, T do not cron 
ttiem out : for, even a bad solution re^d, and its faults discorered, has 
oHcn given ritw to a good one, in the mind of an ingenious reader. 

Nor is it of mnch importance to us to know the manner in which 
nature executes her law? ; it is enough if wc know the laws theiusdvcs. 
It is of real u^ to know tlut Onn^ left in the air unxnppitHrdr will fall 
and break ; but how it comes to fall, and why it brealcs. are matters of 
speculation. It is a pleasure indeed to know them, but wc can preter-ve 
onr China without rt 

Thus, in the present case, to know- this power of points may pos- 
sibly be of sonK use to Diankmd, though wc sliould never be dble to 
cxpUtu it Tltr follutvin^ extH-TiitiniiA, as «-e]I aa ObuM? in my Bnt |ia- 
prr, shr>w [his pouer. I have a lar^ prime conduetor, nude of several 
thin sheets of dothier's pasteboard, fbtmed into a tube, near ten fc<t 
long and a foot diameter. It is covered with Dutch embossed F«peT, 
aknott totally jpH. This large mdallk nirfaice supports a much greater 
decttical atmosphere than a rod of iron of fifty times the wdgin wouki 
da It Is suspended by silk tides, and wbco charged wUI strike, at near 
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two inches distance!, a prelly^ hard s(rohc» so 05 to make cut's knuckle 
ache Let a person sundbg on the l!oor prcacnt the point of a iicc<11e, 
at twelve or more inches distance (torn it, and while the needle is so 
presvittetl, ihe comltictor cannot be diart"p'-t» the point drawing oft \he 
fire &« fast ar it is ihrovm on by the electrical globe. I.d it be charged, 
and then present the podnt at the same distance, anJ it will suddenly be 
dischargtrd. In the dark yoii may sec the light on the point, when tlic 
experiment is made. And if the prnton holding the point fttand* upon 
wax, he will be elecirificd by receiving the fire at lliai ilistance. Attempt 
to draw off the cTcctricity with a bluni bo<ly, a^ a holt of iron roimd at 
the end, and smooth, (a sUver^th's iron punch, inch thick, is wnat I 
use.) and you must bring it within the distiuicc of three inches before 
you can do it, and then it h done with a stroke and crack. As the 
pasteboard lube hajigs loose on silk lines, wimi you approach it wllh 
the punch*iron, ic likewisie will mo\% towards the punch, being attracted 
while it is charged : but if, at the same in^iant, a pc^nt be presented as 
before, it retires again, for the point disdiarges it. Take a pair of lu-ge 
brass Males, of two or more feet beam, the cordfi of tlie scales beinff 
5itk. Suspend the beam b)- a pack-thread from the ceiling, so that the 
butlom of the scales may be atxiut a fool frtim the Hour: the scales will 
move round Id a circle by the irntwii^ing of ihe pack-thread. Set ih« 
iron ptindi on the end upon the floor, in meh a place as that the scalei 
maypa«so%cr it in making their circle; then electrify one scale by apply- 
tng the wire of a charged phial to it .^s they move round, you see that 
scale draw nl^licr to tlic floor, and dip more when !t comes over the 
imnch ; and, if that Ik* placed at a iirqu-r di^tlanrr^ the KCidr will map and 
dlsdiarge Its lire into h. nm, If a needle be stuck on the end of ihf 
pancbt Hs point upward, the scale, instead of drawing nigh to the pun^, 
and snapping, discharctt its fire ulently through the point, and rises 
higher from the punch. Nay, even if the needle be placed tipon the 
floor near the pundi, its point upwards, the end of the ptindi, tliough 
HI nmch higher than ihr nnrdle, will not attract the scale and receive 
lis ftre, for the needle will get it and eoftvej' U away, before h comes 
nigh enough for tite punch to act. And thU is constantly otMe^vable 
In these cxpeiimcnts, that the fireater quantity of electricity on the 
pasteboard tube, the farlber it stHkes or discharges lis fire, and the 
point hkcvi'lsc will draw it rfT at a still greater distance. 

Now if the fire of electricity and that of lighming be the same, aa I 
hare OKletrourcd to show at large m a former paper, this pasteboard 
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tub« and ihes<^ scales m^y rtprcscnl clccirificd cloudt. If a tube of only 
ten itd \ong nil] rtnke and docharce iia fire on Uic ptincli at two Of 
three tndies dblaiux, aii clcdiificd cbutl of perhaps ten ihous&nd acres 
Dia}- strike and discTtargc on tlic cAfth ^l a prioponioiutcl> greater 
distance. The l^orixootal Tnoiion of the scale* over ihe floor, may rep- 
Tefient tlie motion of the clouds over the canh; and the erect iron punch, 
A bill or high buildtnjf: and then vre £ec how electrified clouds puling 
over hills or high bt]i]din£:3 at loo great a hcighi to strike, may be 
attracted loner till within ihcir strikinj^ diMjincc. And, lutly, if a 
neeille fixed on the puncli u'tlh it& poirt upriglil, or even 01^ the Utxjr 
below the pitnch, will dr;iw tlie fire from tlwr scale iilenily ai a much 
greater than the striking distance, ard so prevent iu descending towards 
the punch ; or if in its coarse it would baw eotne nij;h enouf^b to ttrike, 
yet being £r3t deprived of lU fire it caiiaoc. and the punch is thereby 
secured from the stroke; 1 say, if tlieae tilings are so, may not the 
knowledge of this power of points be of use lo mankind, in preserving 
houMs, diitrchei, sbipt, &c., from tlie stroke of lightmng, by directing us 
10 fix, on the higlieu pans of those edifices, upright rods of iron 
made sharp as a needle, and j;:iU tc pre%'«nt rtisttngr and from the foot of 
those rods a wire down the outside of the building into the ground, or 
<k>wn roond one of tJK shrouds of a ship, and down her side tiU it 
reaches ihe water? Would not these poinred rods probnhly draw the 
electrical fire silently out of a cloiid before it came nigh enough to 
strike, and thereby secure us from tliat most sudden and terrible mis- 
chief? 

To determine the question, whether the clouds that contain light- 
ning are electrified or not, 1 would propose an experiment to be tried 
where it may be done eonvenientty. On the top of some high tower or 
steeple, place a kind of senlry-box^ (as in Fig. 9,) big enough lo contain 
a man an<l an elcctrica] stand. From the middle of the stand let an iron 
rod rise and pass bending ODt ot tite door, and then upright twenty or 
thirty feet, pointed very sharp at the end. If the el<c1rical stand be 
kept desm and dry, a man standing on it, when such dotids are passicK 
low, might be electrified and afford sparks, the rod drawing fire to 
hkn from a ckMid. If a^iy danger to the man shonld be apprebcndtd 
(though 1 think there would be none), iet him stand 00 the Aoor of his 
lx>x, and now and then bring near to the rod the k)op of a wire that has 
one end fastened lo the teadt. he holding U by a wax handle; so the 
sparks, if ilie rod b electrifsed, will strike from tlie rod to the wire, and 
not a£Feci him. 
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THE KITE EXPERIMENT 



A history of Franklin's results in clcciricitj- was drawn up by Dr, 
Stwlw, who resided in Philadelphia, and who >cen« to havt writteti 
from minute and accunte infomiaiion* 

"Hi& obscn-ations," says Dr. Stiibcr, "he comin unseated, in a scries 
of letters, to hin friend Co!Un«on, the first of which h dated March sStli, 
1747. In these lie shows the power of points in drawing and throwing 
off tlic electrical rialier, which ha<l hitherto escaiwl the notice of elcc- 
trkbns. He also made the ^rard discovery of a plus and minus, or of a 
positive and ncg^itivc state of cicctridty. Wc (rive him the honor of 
tJria. without he53tation; although the English have claimed it for their 
countrj-man. Dr, \\^atMjii- Wai»oni paper i* tjfllcd January 2i»l, 1748; 
Franklin's July tllh, 1747, several months prior. Shortly after, Frank- 
litir from hit prinetples of the phu and mintw state, expbined, in a sat- 
iifactory manner, the phenomena of ihe Lpeyden phial, first observed 
by Mr, Ct^neus, or by Professor Muschenhroeck, of Leyden, which had 
much perplexed philosophers. He showed clearly, that, when charged, 
the bottle contained no more electricity than before, but that as inucii 
was Taken from one side as vms thrown on the other; ami t!iat, to dis- 
charge it. nothing was necessary but to produce a ccnununkaiion be- 
tween the two sides, by which the e<iiiilibnum might be restored, and 
that ilicn no signs of electricity would remain. He afterwards demon- 
straied. by expcrimenis. that the cleciricity did not reside in the coatii^, 
as had tceu supposed, but In i1k pores of tfie (^fass lUdf. Afler a pliial 
was charged, he removed the coating, and found that upon applying a 
new ooMbg the shock might still be receiver! In tlie year 1749, be first 
Euggested his ide^ of explaining; the phenomena of thunder-gtjsts, and 
of the aurora borealia, upon electrical principlea. He points out many 
patticulars in whidi lightning and electricity a^rce; aud he adduces 
many 6icts. and mNCnings from facts, in su]i|3c;Tt of Iris pcwitions. 

*'In the same yc^r, be conceived the asumlshtngly bold and grand 
idea of ascertaming the tr\ith of bis doctrine, b>' actually drawing down 
the lightnifv, b>' means of sharp-pomted iron rods, raised into the 
rcgkm of tlie clouds. Even in this uncertain state, his passkxi to ba 
tiseful to mankind displayed ilwlf m a powerful mnnnrr. Ailmitiing lh« 
Idenltly of dectrkity and lightning, and koowlag the power of points is 
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repellif^ bodie* charged with el«tridty, and m conducting their fire 
silcoUx ^^ imperceptibly, he stiggc»tcd the idea of securing hou*Oj 
shlpA^ &c,, from being ^fam^cd by lightning, by cnxting poititnl todt, 
that fhoitH riw? some fe« alcove the rntiitt I'levatei! juirt, an*] desccnfl 
tome feet into tlie cround or the v-'ater. The effect of lhes«, he con- 
cluded. ivouM be cither to prevent a stroke by repclting the cloud beyond 
the striking dirtarcc, or by drawing off the dcctrical fire which it con- 
lamed; or, if Hity couM not efTtci this, the>' wouUl at leaM conduct 
the elcctriciratterlo the earth, withnti! any irjury to the building. 

"It was net until the summer of 1^52, that he was enabled to com- 
plete his grand and unparalleled ditcover^- by experiment. The plan 
which he had originally proposed wa», to erect, on some high lower or 
other clc^'atcd place, a sentry-box. from which should n«e a pointed 
iTOn rod insulaied by being fixed 111 a calce of rcsiii. Electrified cbnils 
parsing over thi* would, he cwnoeived, impart tn it a jwrtitin of their 
electricity, which would be rendered evident to the senses by ^rks 
being emitted, when a key, the knuckle, or other conductor was pre- 
sented to it. Philadelphia at lliis time aHordcd no opportunity of tr>-bg 
311 experiment of tliis kind. Wltile Franklin was waiting for the erec- 
tion of a spire, it ocrarrei! lo him that he might have mure rc»dr acrm 
to the region of clouds by means of a common kite. He prepared one 
by fastening two cross sticks to a tilk handkerchief, which vould not 
suffer so much from the nm as paper. To the upright stick w«fi a^ed 
an iron point. The string was, as usual, of hemp, except the tower 
cad, whsch was silk- Where the hempen string lerminaled. a key was 
faslmeil. With this apfiaratus, im thr atij^earamt- of a lhunder<giut 
approaching, he went out into the commons, accompanied by his son, 
to whom al^^c he communicated his tnimtSotut, well knowing the ndi- 
cule, which, too jjenerally for tlie interest of science, awaiti untucce**- 
fxjl experiments in philowphy. He placed himself under a shed, loavotd 
the rain; Ids kile was raised, a thunder-cloud posnd over it, no sign of 
electricity appeared. He alinoot dc0pdred of success, when tiuldenly 
he observed the loose fibres of his string to tnovt towards an erect posi- 
tjon. He now presented his knuckle to the key, and received a strong 
spark. How exquisite must his Mfisattoos have been at this moment I 
On this experiment depended the fate of hi* thcor>\ U he succeeded, 
his name would rank high among those who had improved science ; i£ 
he failed, he must irKvitably be subjected to the derision of icankiad^ 
or, what is worse, their pity, as a wellmeoninf: man, but a weak, sill7 
projector. The anxiety, with which he looked for the result of his ex- 
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prrimcntr may be ciaily o:>ra:eive(l. Doubu and (l»patr bad 

10 prc\-ail, when the fact wo* a«c«Ti2iTird, in ta cter a manner, that even 

the mo^ incredulous couM no longer with^iold tbdr iSKcntn Rq>catcd 

spArlcK were drawn from tlie key. a phial n^s char^^l, a ?ihock i^iven, 

and all (he cxpcriinciit* made which arc usually performed with dec- 

iriciiy/' 



BLACK 



Joscrn Black vai; bom \n IT^ at Bordeaux, France. He was 
educated at Belfast and at the University o( Glaagow. In 1^54 lie took 
hu M. D. degree at Edinburi:h. 

He had already showed that the alkalies were fonned not by tlwir 
ahftofhing the mythical phlogiston, but by having as a component "fixed 
air," 1. e., carbonic acid gas. This was found out in 1753. In his work 
he constantly weighed his tnalcrials, thus antedating: Lavoisier in the 
idea of the permanency of matter. His diKOver^' tiat there was an Pr- 
ince ftubslanci- tliat was not atr had a wonderful intliience- 

In 1753 he was made a lecturer on chemistry at Glas^w, and in 
]7<j6 succeeded CuUen at Edinburgh. 

In IJ63 he discovered the prircipic ot latent heat — that beat com- 
bines whli a substance to change It from a solid to a Quid or from a 
liquid to a gas and that this heat renains inactirc — latent^n the new 
eondilioii. Tlua principle ti the bast^ of the sleani engine. arlEfidal 
ice and frtieting, and the like, and has been of tmmenie pnctkal im- 
portance. 

Black died in 1799. 



THE D!SCO\'ERY OF CARBONIC ACID GAS, "FLXED AIR' 



HoSman, in one of hts cAservations, gives the history of a powdtr 
etlM Magntsio Al^ which had been long used, and esteemed as a mild 
aad tastclesa purgative ; bnt the method of preparing it was oot gcocr- 
allf known before he made it public. 
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It w« originally obuin^ from a JiqtKrr call«l the ^fotktr ^f niln, 
which \A pTOiluced in the fotlovriner manner : 

Sjdt*pctrc 19 %r{VirMc6 from Oic brine which tir^t ^i7ord^ it, or from 
the water with wfiidi it U waihed out of nllrou« eardu, bj the proeet* 
commonly uttd in cryftalliainf: sa]r». In thb proons, the brine U gnd- 
ually diminishcil, tin<l at [engllt rctluccd lo a small <]uantity of bd tmcUl- 
cu£ hitler saliitc liquor, atTordinif no more Mlt'pctrc by cwpontion* but, 
ifnn^ W]thabri»k1irc>dT>mgupintcaconfu5C<dfiias», vihidi attracU 
water strongly, and beoump^ flnid a^^uin when expoAetl to the open air. 

To this liquor the workmen have given ih« nime of th« Moshfr of 
nimi Uld Hoflhnan, finding it composed of the magnciin tinitcd to on 
Bcid, obtftincd ft scparition of thcK, ciOicr by exposing the compound to 
a strong 6rc, In which the acid wa« (liAMpatcd* and the maj^e^ia re* 
niaiiKcI behind, or by llie addiiiun of na alkali, wliidi aUrJicLed itie acid 
to itself: and thU last iDcthod he rccomrncndi* as the best. He likewise 
makes an lnquir>' tnto tlie nature and virtues of ilie powder thui pre- 
pared; and obtervc^, that it is an ftbsorbenC earth, which joaos readily 
with all ccicb, and rmxi-i necessarily denro>- any acidit)- it metis in the 
stomach ; but tliai he purgative power is unccrlain, for sometimes it has 
not the least effect of that kind. As it is a mere in?nptd earth, he ration- 
ally conchidc* it to be a pufffalive only when converted into a sort of 
neutral $i\t by an add in the stomach, and that its ^M is therefore 
pTOportiooal to the <]uaality of this add. 

Although magnesia appears from this hbtory of it to be a v«ry id- 
nocetit metficine; yti^ having cdidcrved tbit lortie hypodii:)niLriiac-%, who 
used it fraqoearly, were subject to flatukndes and spurns, he «ecnw lo 
have suspected it of tome noxious quality-. The dmmistances, hov- 
ever, which gave rise to hit suspicion, may \'cr>' possibly hxw: proce«de>d 
fnnn the imprudence of his patients; who« trusting too much to mag- 
nesia (which is properly a palliative in that disease) and neglecting the 
assistance of other renwlie*. allowed their disorder to tncreate upon 
ihem. It may, indeed, be alleged that niagnesii, as a purgative, is 
not the mort eligible medicine for unch crmstiiutionK, as they agree best 
with thoie that strengihen, stimulate, and warm; which the sa]u>e 
purges. coovDonly used, are not obwrAcd to do. But tlierc scti:is at 
least to be no objection to its use. when children arc troulilrd with an 
add in their stomach : for, gentle pur^^ng. in this case, is very proper \ 
and it Is often nwrc coQVCtltattly procured by means of m^n^c^ia, than 
of any other medicine, on accotvit of its bcu^ cAtirdy insipid. 

The abovc-tncntuMcd Author, observtnep some time aitcr, that a 
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blTter saline tiquort similar io that obcatn^ Ucm xht hf'uit of salt-petrv, 
Wfi« likewise produced by the evaporation ci those water* which cooUio 
cominoiiAait, had the curiosity iotr> tf this wouM aLw^idda magnGta, 
The expcrint«u suceeedet! : And he thiu found out anclhcr proccis lor 
obtaining this povrdt^r ; and at the same time assured himself, by expert- 
menti, that the product from both wa-i exactly the same. 

Mt curiosity kd me, some time a^o. to inquire more particttUrI>- 
into the nature of ma^cftia, and especially to cofiipaie it» proprriic^ mhh 
lliose of the other abiorbent eanli*. of ijihich there plainly ajipeared to 
me to be %-ery diffcrtm kinds, althougli commonly confounded toe:«hOT 
tmder one name. I wai indee<l led to this exanunation of the abtoflxnt 
carthF, partly hy the hope of discovering a new K»ri oi lime and liinc- 
watcr, which mifht pusaibly be a more powerful »olvcn< of the atoac, 
than that commonly used : but vk^s disappoiiiled in my rxpecUtious* 

I have had no opfwriunily of seeing HofTman's fint majn^etia, or 
Ihe liqtior from which ir i£ prepared, and hasv therefore been obliged 
10 make my experiments upon the second. 

lu order to prepare it, I at first employed the bitter salit>e liquor 
called bUUfn, whkh remains in tlic pans after the evaporation of sci* 
water. But as that liquor ui not always easily procured, 1 aftrrwanli 
made ii«c of a sail called Eptom sail, which Is ^rparaicd from the bittern 
by cryatalHaation. and is evidently composed of eiULf^nesia and the vit- 
riolic acid. 

There is likewise a sptuiou* kind of Glauber salt, which yields plenty 
of magnesia, and accm^ to be no other than Epecni salt, of sea-waler 
reilucei! Ii) crydati of a larger sise. And conwnnr »^h aim afTanls a 
small quamiiy of ihi« powder ; becau<«, bein^ separated from the bittern 
by OXM hasty crystalUiation only, it neccsnrPy contains a portion of thnt 
Bquor. 

Tliow who would prepare a magnesia from ^uooi sail, may use 
the following process : 

IMnolvr equal i;uantilif% of E[Mom salt, and nf pfarl ashc«, sep- 
arately, in a »ufBciait quaiuity of water ; purify each soluikni fmm ila 
drcgm and mix tbem accurately t^cthcr by violent agitation. Then 
make them just to boil m-cr a briak fire. 

Add now to the mixture, three or four limes its qiuntily of hoi 
water ; after a littfc af^itation, allow the magnesia to settle to the bottom, 
an<l decani cH as much of the water as poMiile. Pour on iIk some quaa- 
titv of cold water: and, after tetilinfTr decant it off in the same manner. 
Kq>eai ttm washing: witJt tl>c cold ^vater ten or twelve times, or erea 
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ofiencr, if the niagQesta ht re^fuircd fwrfectJv pare for cbem-cal e»p«Ti- 
tnents. 

When it ift sufficiently washed, the water may b^ stramftl sod 
sqticntti from it in 4 linm cJoth ; for \^iy llitlc of the magnesa passes 
Uirougt). 

The afkali in the mixture* uniiitig with th« stdd, teparateft it from 
the Tnai:nesia; whieb, not h^nz of iuelf ^ublc in water, must oon&e- 
qucntly appear immediaiely under a Kilid fonm. But tlie pcwiler winch 
thus apprarx iii not cnLirrly m^gncsU; part of il, h the nrutral salt 
form*tt from (he milon of the acW atiJ alkalJ. This neutral salt is found, 
upon examination, to agree in all re«pecii: with ntriolatcd tartar, and 
reqitires a laTge quantity of hot water to dissolve it. As much of it b 
therefore difiK)lvcd a» the water can take np; the rest is dispersed 
throutfh the mixture, in the form of a powclcr. Hence the neccuity of 
washing lh« maf^oia with §o much (rouble i for tfie furl efTuucn of hot 
water 11 micndM to iHi^lve the wliolc of the lalt, and the mbaequeni 
additioos of cold water to wash away this solution. 

The caution £iven, of boilinj: Uie mixture, is not unnecesury : it it 
be acpkcted, the whole of the magnc^a is not accurately separated at 
once: and, by allowing it to rest for sonic time, that powder coi^crcto 
into minuttf grains^ which, wfteti viewed with llir microitcope, appear to 
be assemblages of needles diverging fratn a point. This happens mone 
especially when tlie solution of t)ie Epdom salt, and of the alkali, an 
diluted nvith too much water before ibcy arc mixed together. Thas* if 
a dram of Epsom salt, and of sah of Urtar, be disaolved each in £our 
ounces of water, and be mixed, and then allowed to rc»t three or four 
dayff, rhr whole of the ma^ne^ia wtU lie formnl mio lbc-«e gmiav Or, 
if we filtrate the mixture soon after ir is made, and heat the clear liquor 
which passes thrott^h, it will become turbid, and deposit a magncsta- 

An ounce of magnesia was expowd in a crucible, for about an hour, 
to sneh a heat as is sufAdent to mett copper. When taken out, it weighed 
three drams and one scruple, or had lort 7-12 of its t'ormer wdghL 

I repeated, with the magncna prepared in lhi» manner, moat of 
thoac experinieTtts I had already made upon it before calciiutioci, and 
the ranH was as fo^lcrwa >— 

It dfanlvei hi all the adds, and with these composes salts exactly 
similar to these dcscrilJcd in the first tet of experiments : But, what is 
particuUrly to be remarked, it is diasoJ%-ed without any the leas: d^rec 
of dler\c3cence- 
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It 9Jowl> prmripiutcw the conx)«iv« subUmato of mercury, In the 
lorm of A black poWer. 

It e(paral«s tlie v'olatile alkali in salt-ammoniac from lli« acid, when 
tt » mixed vritfi £l warm solation of il-iai fait. But h docs not separate 
an acid fmm a. calcareous earth, nor dtjct It httnxJucr llir !t-a<(t change 
«pon lime-water 

LaEil>% when a dram of it ti: dtgcctcd with an ounce of water tn a 
twtilc for 5omc hours, it doca iiot make any the lea^ change in the Aater 
The ma^ciia, when dried, is found to h^vc gained ten f^ins; but it 
neither effervesces with acids, nor does it sensibly al^cct linie-water. 

ObnTTving niagncKiA to lost* st>ch a refiiarkable proporiiod of its 
weight in the fire, my next attempts were directed w t!ie im-estigation of 
diis voUlile part ; and, among other experiment, the foOowing seemed 
to throw some lij^hl upon it= — 

Three ouncc5 of magnesia were distilled in a glass rcton and re* 
cei%-er, the fire being gradually increAicd untQ the magneaaa was 
obscurely red hot. \Vhen &]\ was cool. I found oaOy five dramfi of a 
whitish water in tlie receiver, which \vu\ a faint smidl of the spirit of 
hartshorn, gave a green colour to the juice of violets, and rendered the 
fclulions of corrosive sublinifitc, and of stiver, very slightly turbicji But 
it did not sensibly effervesce with acids. 

Tlie magnesia^ when taken oui of the retort, weighed an ounce, 
three dr;inis, and thirty gram*, or had lost more than half of its wevgtit. 
It still effervesced pretty briskly with acids, though not so unoogly aa 
before ihts operation. 

The fire should liavc been raised here to the degree requisilc for the 
perfect caldnation of magnesia- But* even from this imperfect expc^^' 
ment. It is evident, ihat, of ihr voUiile parts contained in that powder, a 
small proportion only is w;tteT; tlie rest cannot, it seems, be retained in 
vessels, tinder a visible form, Oiemtsts have often observed, in their 
distillations, that part of a body has vanished from their sense*, not- 
withstanding tlie utmost care to retain it; and they liavc always found, 
npcn further inquiry, that subtle part to be air, which havm^t been 
titiprisanni b the body, under a solid form, was set free, and rendered 
fluid and elastic by the fire. We may therefore «aftly conclude, that the 
volatile mailer k)«t in the cakrination of magnesia, is mostly air; and 
hence the calcined magnesia does not emit air, or make an effervescence 
when mixed with acids. 

The water, frooi Its properties, vctms to coniahi a sntall portion of 
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■vobiile alkali, wbidi wa» ptobably formed from ihc earth, air and water, 
or ffom $on\t of xhv%c cotvhmM together : anJ {>er]iaps also from s small 
quantity of inflammable matter, which adhered accidcnlaHy to the mag- 
nesia, \Vhenc%er ehemitts meet with this «lt, the>' are inclined to 
aKribc ita oriipn to some animal or putrid vecclable subslancc : attd this 
thir> liare a1wd>s done, vhtien ihey obiaincd it from the calcareous eartha, 
all of which afford a small i|uitiil]l/ of ll. Tlicre is, however, no doubt, 
thai It can sometimes be prodticrd imlepmdmlly of any *udi mixlure, 
since many fresh v^retabkt, and tartar, afford a coniiderabk qnantity 
of iL And how can it, in ihe present instance, be supposed, that any ani* 
maJ or vegetable matter adhered to tlie magnesia, while it wa& ditfolved 
by an acid, separated frojii this by au alkali, and washed with so much 
water? 

Two drams of magnesia wrre caTcinnI in a nieihir, in llir manner 
described above, and thus reduced to iwo scniplcs and twelve grains. 
This calcined magnesia was dissolved in a sufficient quantity of spirit of 
vitricd. «nd then afi;ain separated from the acid by ilie addition of an 
alludi, of which a large quantity i* necessary" for this purpoM^ The 
magrxsia bcin^ very wdl washed and dried, weighed one dram and fifty 
gndnc. It effervrwed vinlently, or cmiftetl a targr ijuaitlity of air, when 
thro'n'n into adds : formed a red powder, when mixed with a solution of 
subJimaic: separated the calcareous earths from an actd, and sweetened 
linie-water : and bad thus recovered all those properties which it bad but 
just now iMt by calcination. Nor had it only recovered its oritnnal 
pcxiprnies. but acquired besides an addition of weight, nearly equal to 
what liad Ivee^ lust in lite tm ; ;uid jI3 ii is fuund to eiTervrsce with acids, 
parr of th-e addition miutt cmainly be air 

Thti air seems 10 have been furnished by the alkafi, from which it 
was separated by the add ; for I>t, Haks bas dearly proved, that alka- 
line salts coataio a brf:e quantity of fixed air, which they emit in great 
abundance when jcnncd to a pure add. In the present ca», the alkali is 
really Joined to an add. but williout any visible emtSiSioii of air ; and yet 
the air is not rrtaincd hi it ; for the netnra! salt, into which it U cou* 
verted. Is the same in quamity. and In ever>' other respect, as if the odd 
emplo>'ed tud not been pre\'BOusfy saturated with mat^csia, but offered 
to the alkali in its pure state, and bad drK-«n the air oat of it in their 
oopflict It seems therefore evident, that the air was forced from the 
alkali by tlw ackl, and kxl^ed itseU tn ibc magnesia. 

The%e considcrsitions led me 10 try a few experiments, wheretvy I 
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intgbt know wh^ quaathy of air i» cxp«Uc<l froin an alkali, or from 
magnesia, by addt. 

Two drams of a pure fixed allcalirc lalt, and an ojnce of wat«r, 
were pel mio a Florentine flatk, which, together wiin itt contents, 
i^^ighed two ouncc5 rmd Iv^-o dr^ma. Some oil of vitncl diluted with 
w;[ieT voi dropped iiu uiilJl ilic »a1t was exactly T^ttiTSted : which It was 
iound to be, when Iwn dnimH, two scruples and tliree grabi^ of lliU acid 
bad been SHlded. The phiHl wtth '\u contenn now wciglifid two mtiw^ 
foar dntms and fifteen grain*. One scrupk> therefore, and eight k^^ii*i 
were lost dtirini; the ebulliiion ; of wliich a trifling portion may be water, 
or aomclbin£[ of the umc kind; the rest i» air. 



PRIESTLEY 



Joseph PairsTr-fiv wa5 bom Nfareh 13. 1733. in York Atte, Eng^ 
laiML I'ntil iwoiiy years old he studied under neighboring oiini&lcra, 
and learned ihc cht*ics and Hrbrcw» brMdr* picking i;p French. TialEan, 
and German without assifianc& Later he vai sent to Oavetitry to a 
Don-conformiflt academy, and studied Chaldcc, Syriac, and AraUc, 
tOi£:cther with iralhcmatics> ph>':t]c», philosophy, and the like. Al 
twenly-lwo he took diarge of a snull church at Keedham. In 1761 b< 
wa« appnintrd cJn»dcal tutor at Warrington academy, snd abooi Ata 
tone became interested En natural science. He Joined the RayH Sodetjr 
tn 1766, and the tiexl >^r took the &lill Hit! chapel at Leeds, In 1774 
he d)KO»-ercd oxyRcn, called by him "dephlojiiMicatcd aiV^ This is the, 
moat deEnite of his rciulta and the great Importance of tht» gas made i\ 
discover^' lure a tremendous inRucncc In addition, howei^r, he 
either the first Of among the first 10 prepare niirk oxide, hydrochloric 
add, etc 

As a thfoksf^an, Priectley was very liberal and came to bclic%^ in 
tbe nile of Uw everywhere throughout the nnivcrse. In politics be 
a partisan of rcpdblicanism. On Accuunl of tlxesc views, his house was 
burned tn 1791 by a mob and all his papers and otiier valuable poster 
tyms destroyeil- From 1794 to his death tn ido4 ^^ found a pkaaant 
refuse in Xorthumberlind, PcDOfiylvania. 
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THE DISCOVERY OF OXYGEN 



Prcflcntly, after my return from abroad, I went to woHc upon the 
mercuriui adan^\u^ ivliidi I li-til procurcil from Mr. Cn<lel : suiit, vrtlh 
a very modrraie degree of hcsi, I got from aboitt one-founh of an ounce 
of it, an ounc^mcasure of air, «-hich I observed to be not rca<tiJy 
imbibed, either by the substance itsdf from which it had been expelled 
(for I suffered them to ooatinuc a long tiinc together before I trans- 
ferred the air to any other place) or by water, in wbidi T suffered this air 
10 stand a considerable Time before I made any experiment upon it. 

In this air, a« I had expected, 3 candle bomcd wiib a vivid flame; 
but what I observed new at thi5 time (Nox'ctnber 19), and which sur- 
prised mc no ]c»5 than the fact 1 had discovered before, was, that, 
whereas a fc^^^ moments agitatioii in water will deprive tlie modi&ed 
nitrous air of Ets property of admliling a caiulle lo bum in U ; yei, after 
more than ten time* a* nit»ch n^ratiou as would l>e sufficient to produce 
this alteration in the uiirous air, no sensible chan|^ wu produced in 
this. A candle still burned in tt with a strong flame : and it did not, m 
die least, ditiiinlsh common air, which I have ob&cived thai nitrous axr, 
in this atate, iti some measure <loe*. 

But t was much more »urprUed, when, after two da>-Sp in which 
Utia air had continued in contact with water <by which it v^-as dimin* 
bhed al>oi)t one-twentieth of its bull;) I ^iiatcd it Tiolenlly in water 
about &vc minutes, and found that a candle stitl burned in it as well as in 
oovnmon aii. The sante dec:ree of agiiatioit would lia\c uiade phlogisii- 
cated nUrous air itt for respinUion indeed, but il wouM certainly have 
eactinfiiiihed a caiidle. 

These factt fully convinced me, that there must be a very material 
difference between the ooBSiitution of the air from wtr^rius cakinaius, 
and thai of phlogisticatcd nitrous air, notwithntandinc their rcicmUince 
in wvEie tKuticntars. But lltough I t{\t} ivA <V>ubc dial iIk aJr from mrr- 
cmrius cclcinaius wa« lit fnr respiraliun, after bring agitated in water, aa 
every kbd of air without excepttoci, on which I had tried the experi- 
intnt^ hod been, I still did not »uipect that it was respirable in the 6rsc 
itulaoce; so far was I from having any id>eA of diis ftir hdag, what it 
fcally was, mudi superior, in this respect, to the air of the atmosphere. 

In this ignorance of tlie real nature of this kind of air, I continued 
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from thin time (November) to the ist of March foltowmg: having, 
tfie meantime, been intent upon my expcrtmentt on the vitriolic ackl air 
abot'e recited^ and the various moditicationft of air produced by spirit of 
nitre, an account of which will follow. But in the course of this month, 
I not only ascertained the nature of ihii kind of air. ifHfUgh i-cry gradu- 
ally, but wH?i led Ui it h> lhecom|)1rte Hti^covery of the con^intionof the 
air we brrtiihc. 

TiU th3« 1st of March, 1775, 1 had w Uu!e suspicion of the air from 
mfrcurius tcldnalus, &c-, bdng wholesome, tliat I had not even thought 
of applying: it to the tcM of nitroiina^r; but thinliing (a» myrcadermuit, 
hna^c I frequently must have done) on the candle buniini^' in it after 
long agilatitm in wttter, h oecurrer! m mr at Itut to make the rxprriment i 
and ptiTTing one measure of nitrous air to two measures of this air, I 
found, not only that it vras diminished, but that it was diminished quit« 
as much as common air, fmd cltat the redness of the mixture was likc- 
vn \ac equal 10 that cf a similar mixture of nitrous and cormnon air. 

After thb 1 had no doubt hut that the atr from mfreurius caUinahu 
was 111 for respirattoci, and thai it had all the other propertfcs of genuine 
common air. But 1 did not take notice of what I might have observed^' 
if I had not been so fully possessed by ihc notion of ih?re being no air 
better than common air, that the redness was really deeper, and 
diniinuticn something greaur tlian common air would have admitted. 

Vforem-er, this advance in the tcav of truth, in reality, threw nic 
back into error, malcing me give up the hypothesis I had first formed, 
ria. that the m^curius caUinatut had extracted spirit of nitre from the 
air : for 1 now concluded, that all the constituent parts of tike air wen 
equally, and in thdr proper proportion, imbit)ed in the preparation of 
this substance, and also in the process of making red lead. For at the 
ume time iltat 1 made the alxsve mcnikaied experiment on the air from 
mtrainur rdfnWonu* 1 ISkewbe o!>»er^'ed thai the air wfiich 1 had ex- 
tracted from red lead, after ttie fixed air vras wa»he<l out of it, was of the 
lame nature, being diminished by nitrous air like common air : but, at the 
same time, 1 wac putxied to find that air from the red precipitate waa, 
ilunmished in the same manner, though the process for making thb sul 
stance » quite different from that of making the two othcra. But to tlua 
circmnstance I happened not to give mudi atienlion. 

I wish my reader be not nahe tired with the freqttent repetition of 
the word surprise, and other* of similar import : but I mittt go on in that 
•tyle a little longer. For Ibc next day I was more surprised than c\'cr' 
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1 had been beforv, with finding rhat. afrrr the ibov^-mmtionrd miirliirc 
of nitrous ^ir and the air from mfrcurius calcmaius, had ftood all night, 
(in which time the whole dimtntition must have taken place ; and, con»e^ 
quentl>, lud U been coouncm air. It must have bceu made perfectly DOx- 
iom, and entirrly unfit for r»pinl:nn or inflamntsticvi) a candle Inimrd 
in it, and eren better than in common air. 

T cannot, at this, <Iii:l3nce of lime, recollect what It was that 1 had in 
view in makinf;: Una experiment ; but I know I had no expectation of the 
real iimic of it. Having' acquired a considerAblc degree of reafliness in 
mj^tn^ experiments of this kind, a rery sli^l ftnd evanescent motive 
woiild be suJBcacnt to induce me to do it. If. however. I lud not hap- 
penM, (or some other purpovr. to have had a lighTed c^indlr before mr, 
I (hould probably never ha^-e made the trial ; and the whole train of my 
future experiments relating to this kind of air ml^^t have been pre- 
vented. 

StilU however, having no conception of the rc^I cau»c of this phe- 
nomenon. I considered it as somethmff rery extraordinary; but as a 
property that wa<v peculiar to air that was rxtnicicd from the:«e 
substances, and adventitious: and I alwa>s spoke of the air to my 
ac<|TUintancc as being stibstantially the same thing vcHh common air. I 
particularly remember my Idling Dr. Frice, that 1 wa» myself perfectly 
salisfted of its being common air. as it appeared to be so by tlic teat of 
nitrous air; though* for the .tatUficti>oti of (jtheis. I wanted a momc ti> 
make tlie proof quite complete. 

On the Stb of this month I procured a mouse, and put it into a glass 
vessel, containing* two ounce-measures of the air from mfrcmrius fo/rifi- 
atus. Had it been common air, a full-frrown mouse, as this was, would 
have lived in it about a <iuartcr of an hour. In this air. however, my 
moa»c lived a full half hour; and dMni^h it wa^ taken o^.it termingly 
dead, it appeared to have been only exceedingly chilkd ; for, upon being 
hdd to lire, it presently revived, and appeared not to have received 
any harm from ih« experiment. 

By thi» I wa« confirmed in my condunon, that the atr extracted 
fron) iitcrcsirrii<f ^aJdnaHu, See,, wis. at least, as food as common atr; 
but I did not certainly ccnchidc that it was any better: b«ausr, llioitgli 
one moiise would live only a quarter of an hour in a given quanttly of 
air. I knew it was not impossible b«ii that another mouse mi^xt have 
lived hi h half an hour: so little accuracy is there in this method of asocr- 
billing the goodness of air; and indeed I have never had TCGour»c to it 
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for my <mii Aati^ fact ton. sircc lh« discovery of that nicMt ready, acai- 
falf, and dr^nt irsi that nitrous aJr fumislicK. Dm In this case [ liad a 
ricw to publishing llie mo*t gi-rcrally «jil»&ctory account of my cxpcri- 
iiunU that the nature of the thing would ailmit of. 

This expcnfn>cnt vnth the incu», when I had reflected upon it some 
lime, c^re me so much ^u^pkion that die aif into whidi I had put it vh'aft 
iMrtticr than common air, tlui I was induced, tlie day aftcTp lo apply the 
test of nitrouTi air to a utiitll patt of llut vefy quantity of air whidi tlx- 
moBBC had breathed so long ; so that, had it been common ur, I was tai- 
i^ficd it mu»1 have been very nearly, if not attc^ether, as noxious a* p04- 
fihle, so as not lo be affcctoi] by nitrous air : when, lo my surprise again. 
] found that thouirh it bad been breathed so long, it wa» slQl better than 
cOTumun air. For after mixing il with nitrous air, tii the usual propor- 
tion oi two to one, it was <1iininiKhrd in the peopoeiinti of four and one- 
Iialf to three and one-half :t1iat Is, the nitron* air had made it Iwo-nJmhs 
]e«s than before^ and thin in a very fihort space of time ; ivhexcai I had 
never found tliat. in the longr^l time, any common air w-as retlnced more 
Ibao onc'fifih of its bulk by any proportion of nitrous air, nor more than 
one>four1h b>' any pblogE^ilic process wImCever. Tliinkinif of tliin 
extraordinary fact upon my pillow, the next morning 1 put another 
mcasnre of nitrous air to the same mixture, and. to my utter astonish- 
mcnt, found that ir was farther diminished to almost onc-half of Ha 
oHcinal quantit}'. I then put a titirtl measure to it; but this did not 
diminish it any farther; but, Iiowci-cr, left it one ineaMire lcS9 titan it 
waa even aflc-r tlic mnuxr had htrn taken oiit of it. 

Bfing nou' fully satisfied that this air, even afFet the mouse had 
breathed it halt an hour, was mt>cb better than common air ; and hating 
a quantity of it Aili left, suf&cicnt for the experiment, vu. an ounc«- 
mensure and fl half. I pttt the mouac into it; vrhcn I observed that it 
scciiKxl to feci no shock npcn beinc: pttt into it, evident si^ns of which 
woukl have been visible, if the air had not been very wholesome; Un 
that it remained perfectly at its ease anotlier full half hour, when I took 
tt out quite lively and vigorous, Meafiuringf the air iJtc next day, I found 
it to be reduced from one and one-haJf to two-lhirds of an ouncc-meas- 
tirc And after this, if 1 remember well (for in my register of the day I 
only fimJ il noted, that it was consi4lera!ily diminished by nitmus air), 
ii was nearly as good as common air, Il was evident, Inrleed, from the 
rooise having been taken out quite vigorons, that the air couJd not have 
been ren*lered ^'Crj- noxious. 
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For my farther iwiti^factioti [ procured another mot»c. ui't |ttining 
it into 1c«ji than two ounce- n»aitire« of air Gxtradctl from tturcwrtHS c^^ 
cifiofirJaiiJ Air from r^ prccipitalc (uliich, having found I hem to be of 
the &111K quality. I had mixed together) it lived Uircc-quartcri of wi 
liour. But not }:aving Iiad tlic jirectution to act the veaati in a vrarin 
place. I suspect that the mmiw* i\ict\ of coUi. Hfiwrvrr. a* it ha*! liven! 
three times at tong at it could probably hav« lived iu ihe same quantity 
of coRimon air, and I did not expect much accuracy fnwn thin kind of a 
test, 1 did not think it nec»»Lr^' to make any more experiments vritlt 
mict* 

I3ein£ now fully satisfied cf the superior s^odness of thb kind of 
air, I procrtded to mcaJtare iliat (If-gree of purity, with a» tnach aoatracy 
as I oould. by the test of nitrous atr : and 1 began with ptitiing one meas- 
ure of nitroufi air to two measures of tills air, as if I had been examlniqg 
common air; and now I ob^rvcd that tlic diminution was cvidcfttly 
greater than common air votild have suffered by the same treatment A 
sBccond measure of nitrous atr rcdaccd it to two-thtrds of lis ori^oal 
cjuant-t>. and a tliird measure to ocke^halT Suspecting that ihc dimEnu- 
tion could not proceed much farther, I then added only half a meuiure 
of uttroos air, by which rt vis diminished Riill more ; bm not much, and 
aaotbcr half measure made it more than half of its oripnal iiuantity ; to 
that* In this case, t^'o measures of t)»s air look more iltan tvo measures 
of nitiuu* air, and yei rmuined le^ ihan half of what it was. Five 
measures brought it pretty esoctly to its ori^^rnal dimpfuions. 

At the tame time, air front the red precipacaie was diminUhed In the 
same proportion as that fmn Hiermmj colcinclus, fire measures of 
nitrous air beinfc rceeived by two measures of this wHhoQt asy tncrcase 
of dimcnaions. Kow as cocnmoD air takes aboul one-half of its bulk of 
lulnna «tr, belore k bti^its lo rrcei^-e any additkm to its 'ffmff!*!^^ 
torn more nitroits air. aod this air took mor« thfto four half-nwasam 
before ft crated lo be diminished by tnore nitfotit aif . and even five haJf- 
fDcasures nade no addition to Hs oriffinal ^B men riotts, 1 conclude that it 
ns between loaraod five timeaaa good ftS common air. It will be seen 
thai I hiYe since pro at re d air better Cfaoa dua. even between fire and tix 
liuaes as ^oad as the best convmoo air that I have erer met with* 
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SCHEELE 



Kasl WtLHELU SCHEELC w^B booi at StraUund, !\>nHrani&, then ft 
ptrtof Swc<I«i>on Drcwriber ig, 174^ His faiher wa* a mtfrctcwit- la 
■cfaool younfz Kar) early thcj^^et] a tai.te for pli&mucy aii^l was «ppr«D- 
liced to an apothecary in Gothenburg. 

The rest of hb life, thouf:h lived in various places was occupinJ 
with tiU clinnical cxperLn^ail&. Tn [act, he was one of tJic inotst iode- 
fatigab]c cvpoTiricnirt* in the hlKiiiry oi ihc scicncr. In 1777 he 
published hilt (rcatbe or "Alf and Hre," In whJdi bt discovered ind>e- 
pendcntty of the EngUah di^misU the doable compocition of air. He 
diediai7&& 



CHEMICAL TREATISE ON AIR AND FIRE 



t. It i» the object and chief biisineia of ebennfitry to skilfoUy sep- 
arate sub«ancc» into their oonstitucQU, to discover Ihcir properties, and 
to compound them in different ways. 

How diflkiilt it Is, hovrcvcr, to carry out mch operations with the 
greatest iccuraey, can only be unlmown to one who either h« never 
uDdert^en this occupation, or at least has not done to with mffickfii 
attention. 

2< liitlKrto chcnucal investiffators are not agreed as to how many 
elements or fundamental materials compose aH substances, tn fact this 
is one of the most (Sflicull probJcs&s; some indeed hoU that their re- 
mains no further hope of searchfng out the dements of snlMtanees. Poor 
eocnfoct for iho*c who feci ihcir greailect pleasure in the invcfiigatton of 
natural thinj^l Far is he mblakea, who endeavours to con&nc chem- 
istry, this twble sdencc, witliin such narrow bounds! Otliers believe 
thai canh anfl pliV^Kton are the tlvings from which all matrrul nature 
has (lertvcrl its origin. Tlie majority seem completely altadied to the 
peripatetic ekmeots. 

J. 1 must ailmit that I have bcatowed no little trouble upon tbia 
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matter in onhr lo o1>Um a dear CkTmriiii-Tii of i^ One may rcasoitibly 
he amOKd at the numerous i<iifa» and conjtctUTM whidi authorft hav« 
accorded on the 5ufaj«^ especially when tliey j^tvc a dccUicn rcipMiinc 
llic phcnonunon of fiic : aiitl this very ii^atlcr vra« of the grcalcst iinpoti- 
aticr to mc. 1 ptTrrivcil thr wcf^ty of z knowlrrlgr of fire, brtat»*« 
without this St is not po&sitile lo mat^c any experiment : and wiiho-jt fire 
and l^tat ic ts not po^eiblc xo malci? use of the action of any ^oK-ent. I 
lK£:an acoordinsly to put aside all explanations of fire; I undertook a 
niuliiludc of cxperinia^ts in order to fathom thb beautiful phcnoziicoon 
a^ fully as possible. T »oon fotind. bowcver, that one couUI not font* any 
true jud^inent regarding the pher^oninva ^vhtdi tire pn.-seitt«, without u 
knowledge of the air. I *aw, after carrying out a ferief of experiment*, 
tliat aif really enters into tlie mixture of fire, and vrttli it forms a constit- 
uent of flame ond of sparks. 1 Icomed accordingly that a treaiif< like 
Ihia, OQ £re, cotild itot be dravm up wttb proper completeness without 
taldng the air also into oonstdcfation. 

4- Air is that fluid invisible substatKe wlilch we coniiniially breathe* 
whidi surround* the whole nirface of the earth, is very elastic, and pos- 
ficues wei^Iil* It it always filled with an astonishinj; Quantity of all 
kinds of exhalations, which are so finely sLibdiviJcd in it tlial they arc 
scarcely Tiiiblc even in the win's rays. Water vapoiiis always hare the 
preponderance amongst iltcse foreign panicles. The air. however, is dbo 
mixed with another eb*tic substance rc*embling air. which differ* from 
it in ntunerous properties, and is, with ^ood reaion, called aerial add 
by Frofe*.«or Bergman. It owes it* presence to organised bodies. <k- 
atroyed by putrefaction or combustion. 

5, Nothing lias given philosopher* more trouble fof some years 
than just this ddicalr add or so-called flixeil air, Tndeeil It is not sur- 
prising that the concltision* which one draws from the prof>enies of tht* 
elastic acid arc not favourable to all who are prejudiced by previously 
conceived op«uon». These defenders of the Faraeelsian doctriiK believe 
that titc air is in itself uiulierable ; and. with Kales, that it really unites 
with substances tliereUy lusing its elastidty : but that it retrains its orig- 
inal naturr at soon a* i: it <1rivm mil of the^v 1iy lirr or fcrmeniation, 
Btit since they see that the air so produced is endowed with propeniei 
ijuiie difTeretil fro«n ccmm6n air, they oondnde, without experimental 
proofs, that this air has united with foreign malenab, and that it must 
be ^>unficd from tboc adnuxcd fordgn pftrtidc* by agitaiioci and filtra- 
tion wiih ii-arioua liiiutda. I believe that tliene wwdd be iw hesitatun in 
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accepting this <>p:iiion> if one cotild only dcmooslrfttc dcftrly hy txpm* 
mmEi ch«t a givm quantity of air is capable of being CDaip4ftfJjr 
converted into fixe^d or other IcimI of air by the 2iliTtixiiir<e of foreign 
materiaU; but since this has not been clone, I liope 1 do not err if I 
assume as many T*inds of air st£ cxpcrin^cnt rcvcab lo nic. For vfbcn I 
have collected .in elutic fluid, and observe concernine it lh,il its ex]um- 
%\\t |MJWL'r h iucrea^icil by beat and (KniinUlinl by ciib!, while it :LtlU uni- 
formly retains its elastic fluidity, but also discover in it properties and 
behav-ior diflfereni from thoe of common air* then I consider mysdf 
jnsiificd in believing thai this is a pocaliar kind of ait. I eaj tiiat air 
thus collected must retain it» claaticity even in tJie Krcacest cold, because 
oiherivtw an inntinierabk niultilude of varieties of air would have lo be 
aKnimeil, nince il i% very pmbabt*- lljat nil Kiibxt^uuy-s can be innvtaled \ty 
excessive beat Into a vapour resembling air. 

6. Substances which are subjected lo putrefaction ot to destruction 
by mcana of 6rc diminish, and at the same time consome. a pan of the 
air: sometimes it happens that they pcrccptibK increase the bulk of the 
air, and soinctimcs fuially lliat tbcy neitlicr Increase nor diminish a ^vcn 
fjuantity of air — phnuimcna whirh are certainty remarlcalitc- Qm- 
jeciures can here deicrmine nothing with certainty, at least they can only 
bnog amall satisfaciion to a chemical philosopher, who must have his 
proofs in bis hands. Who does not Jce the neccssitv of making cxpcrv- 
menta in ibts csk, in order to obtain light ccnccming this Kcra of 
nature? 

7, GenrraT properties of onfinary air. 

( t.) Fire must bum for a certain time in a given qnantity of iir. 
(a.) If, so ^r as can be seen, tlib fire docs not prodacc during combus- 
tkm any fluid resembling air, then, after the fire has gene cut of itself, 
the quantity of air nmst be diniinislwd between a third and a fourth 
part. (5.) It must not unite with connnon water. (4.) AH kinds of 
animals nmsl live for a cerlain time in a ooofined quantity of air. (^) 
Seeds, as for example peas, in a given quantity of similarly conlined air, 
mu^t strike roots and attain a cenain hdgfat with the aid of tforoe water 
and of a moderate heat 

Consequently, when I have a fluid resembling air m its external 
appearance, and 6nd that it han not the properties mcntioacd, even when 
only one of ihem b warning, f itv\ eonviTice^t tlutt It Is twc ordinary tir, 

S. Air must be cccnpoted of elastic flitids of two kinds. 

First £xpcrimcDti^-I dissolved one ounce of aJkaJine liver of nil- 
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phtiT in eight ounces of vrait^r : I poured four ounc^ of thi» wluiEon into 
2D cmptj beetle capable of holding 24 ounces of waler» and ctcscd it moet 
Accnrcly with a cork ; 1 then bvericd the bottle And placed the ncdc m a 
small veue! with ivaler : m ihb position ! allovhcU it to stand for four- 
f«ii day*. Dnring this iim^ the itohttion had lost a pari of its red colour 
and had al*o deposited some siilphur : afterwards 1 took tlie bottle 
and tieJd it in the fame position in a larger veesel with water, co that the 
n)onlh tvat nnrler and the bottom above the itrater- level, an^l withdrew 
tlte cork under the water : immediately water rose with violence into the 
bottle. 1 closed the bntllr a^iHt removed it from the water, and 
weighed the flti^d which it coitlaired. There were 10 ounces. After 
ftibtracthtg from tht» the four ounce* of iolution of sulphur there re> 
main six ounces eofuequently it is apparent from this experiment that 
of 30 pans of air six pans have been Io£l in 14 days. 

9. Second Experiment. — (a) I repeated the precedme: experiment 
with the same quantity of liver of eulphin', but with this difference tliat I 
only allowed the bonic to stand a week tightly closed- I then found that 
of 30 part» of air only 4 h.id been lost. (b> On another oocation I 
alfewed the very same bottle to siand four months; the eohitioa still 
poosesMd a sooiewhat dark yellow colour- Gut no more air had been 
lost tian m Uic first expenment, that U to say six jntrts. 

to. Third Experiment. — I mixed two otmccs of caustic Iey» which 
was prepared from alkali of tartar and unslaked lime and cSd tiot pre- 
ctpitnte lime-water, wiOi half an ounce of the preeedinc solniioo of ttil- 
phtir, which likewise did not precipitate lime-water. *rhi» mixture had 
a yclfow coUiur. I jioureiT tl into ihe sjiTie liottle, aiid after Uiia had 
Etood founcen day*, welt clowd, I found the mtxti»rr rntircly withoi^t 
colour and alfao without predpitate- I was enabled to conclude that 
the air in this bottle had likcvi-ise diminished, from the fad that air 
ruAhed into the bottic with a hissing soiaimJ after I had m^t a small bole 
in the oork. 

II, Founh Experiment,^(a.) 1 took four ounces of a «>hi1ion of 
sutphur in time water; I poured this solution into a bottle and dosed ft 
lightly. After 14 days the vHIow cok)ur had disappeared, and ot ao 
parts of air 4 parts had been k>st. The ftolutioa contained no sal* 
phur, btit ha<l alk>wcd a precipitate to fall which was chiefly ^ypmai. 
(K) Volatile liver of sulphur likewise dtmtotslies the bulk of air. (c) 
Sulphur, however, and volatile spirit of sulphur, undergo no alteration 
inil. 
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12. Fifth Kxpcrimeni.— I himg up over TvJmin^ sulphur, Un«i rmg« 
whicli Vp-ere dipped in a »oUiiion of all:ili of t&rtar, Aft^ the alkali was 
A&titralcd with tlic volatile acid. I plated the rzgs m a da»k, and clow;<l 
the mouth most cartfully with a wd blftddcf. After three wteka bad 
cbp^ed I found the b!addrr strongly jm^uml down : 1 in\-efted ibr flaxlc, 
hHd 11^ month in Vp-aier and made a hole m the bladder: theretipon 
water roie with v-iolenctf into the fla*k and filled the fourth pari. 

jj. Sixth Experiment, — I collected in the bladder tlie nitrous actd 
which drisctt on the dissolution of the metab in nitroui &dd, and after I 
bad tied die bUdder tightly I laid it in a Hask and secured the mouth 
very carefully with a wet bbdder. Tlie nitrous air grailually lost its 
elasilcit}', the bladder collapsed, and became yellow ifi If corroded by 
a^ua fortij. After 14 dayt I ma<lc a hole in the bladder tied over the 
flask, having; previously held it, inverted, under water; the water rose 
rapidly into the tta^. and it remained only two-thirds empty. 

14. Seventli Experiment — (a.) I inmiersed tliemoulh of afUak in 
a ve»el with oil of mrpcntine. The oil rote in llie fla&k a few lines 
crery day. After the Ia|»e of 14 dayj tlie founh |wn of the lU^k vni\ 
filled with it. I alk>v'ed it to stand for three wec):£ longer, but the oil did 
not rise higher. Alt those otU which dry in tlie air, and become con- 
verted into resinoua aubsUDces. possess this property. Oil of turpcn* 
tine, Ixjwever, and linseed oil ri«c up »ooner if tlve fla&k is previousty 
rinsed out with a eoneentrated sharp ley. (b.) T poured two ounce* of 
eolourleis and transparent animal oil of DippcL into a bonle and ckwed 
it very tij^hlly ; after the expiration of two fDontlB the oil wai^ thick and 
black. I tlicn held tlie bottle, inverted, nndcr water and drew out the 
cork; the bottle inimedialely became one-fourth filled with water. 

15. Eighth Eki jet imcJit. — (a.) I dbisotved two ounces of vilriul of 
iron in thirt)--two oiuicr* of water, and precipitaled this «oluiion with 3 
cattstic ley. After the precjpilaie had settled, I poured away the clear 
fluid and put the dark ^rreen precipitate of ircvi fo obtained, together 
ivitli the ronaininf water, into the beforcmentioned bottle (S^^), and 
clo&cd it lightly. After 14 days (during whidt linie I sliook tlie bottle 
freqTienlly, this green calx of iron had acrpnred the colour of crocu* of 
iron, and of 40 parts of air la had be^ kMt. (b.) When Iron Ulinga 
are moistened with scene water and prcfcrt'ed for a fe«- weeks in a well 
ck>sed bottle, a portion of the air is likewise kwt. (c) The solution of 
irun tn vinegar Itas the sacnc effect ttpon air. In thia case the vinegar 
permits the dissolved iron to fall out in tl^r form of a ycOow croctu, and 
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bccocncfl coftiplctd)' deprive of this metal (cL) The solulica of cop- 
pfT pri'parcd in closed vrsw^s with spirit of sah Likfrwise <liniinUTm air. 
Ill none of ihc forrgDJi^ kin<ls of lir can either ft candle 1>um or the 
fmdilest spark gbtr, 

16. It is seen from th»e cxpcrintcnCs that phlocriston, Xhc simple 
inflammabtc principle, is piTKn; in each of ihcnt tt la known thai the 
air Mrongly attrocU lo itself the iiit^3fi;irabTc part of mbstances and 
rlrprivn^ ihcm of it: nut otiiy thiH tiay be seen front tlie experimental 
^ttd, but it ts at the same lime evident that on the transferetice of the 
inHaminable iubslance to llie air a cotuiderabte ;»n of the air it loot. 
But that inflammable substance alotic i( ihe cause of this action, U 
plain from this, that, according to the tenth paragraph, not the least 
trace uf »ulpliur tciiiaius over, since, accordii^ lo my ex^pcrituciits tliia 
'Colourless ley crntatrn nnly Hjme vilriolateil tartar, Tlic rlrvcnlh pan* 
'.graph Ukeiivise shews this;. But siiKe sutpliur alone, and also the vola- 
tile q)iht of stjlphur, have no effect upon the air ( j ll. c), it is clear 
that ihe dcccrrtposition of liver of sulphur lakes place according to the 
laws of double afiinity-— that is to say. thai the alkalies and lime attract 
the vilriijlic acu!, and the air allracts the phlogi&toiL 

It may also be seen from the above exijerimrnt*. that a given quan- 
tity of air can only unite with, isid M the &ame tfme saturate, a certain 
quantity of the inflammable &ubstance: this is evident from the ninth 
paracrapli, letter b. But whether the phbfiBtoa which was loM by the 
substances was still prcsa^t in the air lefl behind in the bottle, or wtiellicr 
the air which wa« knt lud tinitcvl mh\ BxctX itvU wilh ihr TiuileHati Ktich 
aiUverof sufpluir.oils, &C', arcctiie^icnsof irrponance. 

From the first view. It would Dece«»Tily fo]k>w that the inflam- 
tnable substance possessed the property of depn^'ing the air of part of its 
,«iaaticity. and that in coasc<|iiencc of this it becomes more dosdy com* 
-pre5J«i by the external ^r. 1u order now to help rayidf out of tbe«e 
uncertainlie?, I formed the opinion thai any sudk air must be specificaUy 
heavier dian ordinary' air. both on account of its eontafning phk>gistott 
and also of its greater condensation. But how perplexed was I when 1 
saw that a very thm tiask which was 6lled with this air, and most aceu- 
ratcly wciG:hcd, not only did not counterpcMse an equal quantity of 
ordinary air, but was even somewhat ligliter. I then tTioug:fit thai the 
latter view might be admiisibfe : but in that case it would nece«;arily fol- 
low also that tile lost air coukl be separated airain from Ihe maieriaU 
enipbyed- None of the cxpcrinKtits cited seemed to me capable of 
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thewiftG: this more c1c3r1>- than ihat according to the Itnth paragTApti- 
bcCBUw ihis Tcs[(]umn. us already ncntiofl*<L consist* o[ vitrioJat^d tar- 
tar and allcali. In ord^ thorrforc 10 K« whether the \06X air lud be«n 
convcrt«i into fixed air, 1 tried whether the latter chewed iUelf wlicn 
Knnc of the c&ustie Icy wa5 poured into Itmc water : but tn vain — no pre* 
cipitatioii took place. Itidocd. 1 itied tn sc%cra! way* to obtain (he lovt 
air frutn thm ;ilk;Llinc tnixtiirr, hul a« the rr^ulli* \vrrc similar to the 
foregoing:, in order to avoid prolixity I shall not dte these expeHment«. 
Thus much I lee from the experiments mentioned, that the air consisia 
of two Ruids, differing from each other, the one of whidi doca not mftn* 
ikst in the lca*t the pnspcny of attracting phlogi»ton» while the other, 
which conipu&es lietwcni (lie tliiril ami the foorth part of tite wliole mass 
of the air, is pmiliarly dti^poiird to utich ariractio«i, T>m where this lat- 
ter kind of air has (;one to after it lias itnited with t!ic inflamtnahle sut>- 
(tancc, h a <iuf sticn which must be decided t>y further cxpcrimcDts, and 
not by conjecture*. 



CAVENDISH 



IlKFtfiY CAVtNPtsn wa» bom at Nios, Italy, October lOt 1731, He 
studied ai Carnbridge, but look no degree there. In 1760 he foined the 
Royal HScx:irty, ami hii Tlinrul^iy dinncn then* were aInMMC 1ri» only 
coninitinkaiion with the worid. His large fomine lei him devote him- 
self to «c>c»cc. 

In 1766 he discovered hydrojurcn. and «ome years later, after 
PrieaUey lad dUcovcrcd oxrgen. Cavendish foui^d that tljc contbination 
of the m-o gaie^ proiloce water. A liltlc later he chowcd that when 
nitrogen frovn the air is prc^eri, ilie re«iih is niirle acid. 

TbOM experiments opened up a vast field for rcMarch, a»d have 
proved of tmmenfe importance. 

In 1783 be made the fs^tts that heat wa» a motion rather than a 
itibRlance. Tn (798 he moucml the iieniity of the earth by suapending 
a horizontal bar by a wire, ami comparing its InriEonial vibrations ( or 
pflrt'fwin|*t) with the lime of the same ribrattons when two lir^ 
tnauca of lead were placed at the ends of the case. His result made the 
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earth's density about five an^ onc-balf ttinca l):^t oE water, Cavcndbb 
was aim intcrcAtccl in dccthcil)', and bdicvcd U (o be an clastic fluid. 
He died in iSia 



THE COMBINATION OF HYDROGEN AND OXYGEN INTO 

WATER 



In Dr. Priesile/i last voltmic of cxpcrirncniB i$ related an eicperi- 
incQt of Mr, Waritirc's, in which it is tti<l that, on fifing a inixtur« of 
common and inflainmabZc air by ckctricily in a dose copper vessel hold- 
ings about llircc [^nts a 1o«^ of weight w^s always pcrccivcil, on an aver- 
agr abool rwo grains, Ihoitgh the vt%xt\ ww f^toppcd tn ftxch a maimer 
that ro air ccald escape by the explosion. It i» alio relate^!, that on 
nrpteting tiK experiment in glas« vc«^e1s. the instdc of the glass, though 
ckan nnd dr>" before, immedialdy became dcwyi which eoci6nncd an 
opinion he had long entertained, that comnion air deposits its moisture 
by phTog)»Iic3tion^ As the btttrr rxprnmmt srrmrd Hkriy to throw 
preat light oo the subject I had In view, T ihoiighi it well worth exam* 
injnjj more doiely. Tlie first experiment also, if there was no m;frtake 
in it, would be very extraordinary and curious ; but it did not succeed 
with me: for tliough tlic vessel I used held more than Mr, Warltire'a, 
namely, 24,000 grains of water, and thout^ the cxpctimcm was repealed 
several times with clifForent proportions of conMiion and Jnflamniable 
sir, I cotild never pemtve a loss of wdftht of more than one-liflh of a 
gram, and commonly none at all. It must be obHrved, howe^'er, that 
ihoueh there were some of the experiments in which it seemed to ditnio- 
iah a Uuk in weight, there were noiK id which it increased. 

In all the experiments, the m»de of the glass globe became dewy, as 
obaerved by Mr. Warliire: but not the least sooty matter cmld be pei^ 
ceired. Care was taken in all of them to ftnd how mndi the air was 
dvmtmshed by the explosion, and to obserx-e iH test. The rcMtlt is as 
follows, the bulk of the tnBammablc air being cxpKsscd m decimals of 
tltccomniotiaar: 
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In thcfte cxt>cnincnt£ the intlAmmabk ikir was procured fmm sine 
ts it vrftS in all my cxpcrimcnta. except where otlicrwiAc crtprcsaeil : hut 
I made two more expcritnenis, to trj' whether there w^ any difference 
between the air from Jinc and (hat from iron, the qnantity of tnftam- 
mablc Air betnf; the same in both, nainclyt o,$^t of the common ; but [ 
could not fmd a:iy difference to be depended on bcti^een tlic two Idnds 
of air, cither in the dimiiiiiiion which thc> suffered hy the explosion, or 
ibe (e»t of t}:e bum I air. 

From tJ\€ founh experiment it appears, that 433 measures of 
inflarnmable air ore rearly mfficicnl to completely phlogi^ticate 1000 
common air: and that the bulk of the remaining- air after the e^eploaiofi 
h then very little more than foor-iifth?^ of the common air employed ; k> 
that a« co«nmcD air camiot be reduced to a much le^s bulk than lliat by 
ftny method of phlogisttcallon, wc may safely conclude, that when tliey 
are mtxefl in this proportion, and eicplode*!, almort all the inflammable 
air, and about one-fifth part of the common air, lose their ctoicit^', and 
art coadens^d into the dew whkh lines tlie glass^ 

The better to examine the nature of this dew, 500,000 grain meos- 
tiro of inflammable air were burnt with about two and one-half times 
lliat quantity of common air, and llje burnt air nndc to ikiu llirouijh 
glass cylinder ei^tt feet Ion;: and three-quarters of an inch in di 
cler, in oordcr to deposit the dew. Tlic two airs were conveyed ^ovrl 
into this cylinder by »parate copper pfpcs, pacing through a brass 
plate which topped up the end of the cylinder ; and as neither InSain- 
mable nor comiiion air can bum hy tlicmicK'i^. there i*a* no danger of 
the dame tpreaditig hno the magaiinc-s from which they were conveyed. 
Each of the«e magizincj consisted of a Iarg:c tin vessel, inverted into 
another vessel just big enoagti to rec^nre it. The inner ves^ef eommnnt- 
cated with the copper pipe, and the air was forced out of it by pouHqg 
water mio llx ouicr vessel; and in order that ilie quAtiiiCy of comoKM 
air expdtcd should be two and one-half times that of the mHart^p^M^i^ 
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Uic water wa» Ux into the coiter vcuda by tA'O hok« in the bonovn of the 
»^n« tin pan, the hole whldi conveyed the waicr into that vcvid in which 
t1)e commOD air was conJine<I being two and oiie^half t3m>fs as bJg bs the 

other. 

li» trying the cxpcnmcnt, the mafcazincK bcine first ftlled with Iheir 
rcspcctire airs* the glaaa cylinder was taken off. and water let, by the 
two^olcs, into ihe outer vessels, till the ain began to luue from the ends 
of the ctj[t[Kr pipe* ; tl>ey wrrp ihm bet oii f f c hy a CAiidle, acid the c/lin- 
(ier ptjt on again In its place. By thU meaiu upwards of 135 grains of 
water were eondented in iJie cylinder, which tad no taste nor smell, and 
which left no seiuiblc sediment ia hen evaporated to drjmeis ; neither did 
U yield any pungent amell dunn; evaporation; in ahortr ic seemed pure 
water. 

Tn my first expcrmient, tlic cylinder near that pan where the air 
vrac tired was a little tinged with %oiny muttrr^ but very ilis^htly *o: and 
that little teesned to proceed from the ptitly wiih which tlie apparatiia 
was Itiled, and which wax heated by the flame; for in another cxpcri* 
mcnt. in which it wa« contrnxd »o that the Ittting sboa!d not be much 
Ivatctl, scarce any sooty lingc could be perceived. 

By the exprrimmtft with the glnbc it appc^ared, that when aiAam* 
mable and cootmon air are exploded In a proper proportion, almost all 
the inflammable air, awl nearly cne-lifth of the common air, lofte their 
cUstidty, and arc condcnied into dew. And by this experiment it 
appears, that th]» dew is plain water, and anue^uently that almost all 
the tnAammaUle air and about c«ie-£flli of t3te cominou atr, are timiot 
imo pure water. 

In order to examine the natttre of the rnati^ condensed on firing a 
mixture of dephlogisticaiexl and iafiaiiutiable air, I took a glass globe 
holding 8^800 grain meanirctf, furnished with a brasa cock and an appar- 
atus Cor £ring atr by electricity. This ttbbc was well exiiausted by an 
air-pinnp, and then filled with a mixture of inflammable and dephk>- 
gtaticaied air, by shutting the cock, fastening a bent gtaas tube to its 
mouth, and letting up the end of it into a glass jar inverted into water, 
and oontaintng a inixture of 19.500 grais measures of dcphSogistleated 
air, and 37iO0o of intlainmablc; so that, upon opening the axk« some of 
this mixed air nishcd tttrough tlie bent tube, and filled the globe. The 
cock was then »1nit and ihe IrK-Uirled air fired \*y ef«cincHy. hy wh:ch 
Dwans almo4t all of it lott its elasticity. The cock was then again opened, 
•0 as to let in cwre of the ^amc air, to stjpply the place of that dctfnqrod 
I 
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by the explosion, which was again AnfX, and the operation continued 
till almost tile whoic of the mixture \t&» let into the (Hobt and exploded. 
By this means, tiiough the gTo1>c bctd not more than the the sixth pari 
of the mixture, ;ilmg:fct ihc whule of it wa» exploded tlieri;m> without 
any fresh exliauMloti of (he globe. 

,\s I WW dcsiroLK tcj irj- the quantity an<i tcfit of this burnt air. 
without lettini; any water into the Klo^t, whicli would have prevented 
nty examining the rature of the eonxlenKd matter. I took a lai^r globe, 
furnished abo with a stop cock, cxliausted it by an air-pump, and 
screwed it on opoii the coci of the fonncr globe: upon which, by open* 
ing both cocka, the air rushed otii of the wnaller globe into the larger, 
till it became of equal density in both; then, by fihiitiing the cock of the 
I^^K^ elohe» unscrewint; il again from the former^ and cpeninfi- it under 
witcr. i was enabled to find the quantity of the burnt air in it : and coo- 
seqnentTy, as the proportion whldi the contents of the two globes bore 
to each other was known, could tell the quantity of burnt air in the small 
globe before the ccmmunication was made beiviYen them. By this 
means the whole quantity of the burnt air was found to be 7^50 grain 
measures ; its standard was ij&$. 

The hquor condensed in the globe, in weight abotit thirty grains, 
was sensibly acid lo the laitc, and by saturation with Excd alkali, and 
eraporation, yielded near two grab* of nitre; so tlut tt eorriiiiwJ of 
water united to a rmati quantity of nitrous add. No sooty maitcr wa« 
deposited in tlte globe. The dephlogifticated air used tn this experi- 
tncnl was procured from red precipitate, that is, from a solution of 
qtucksitver id spirit of nitre distilled till it acquires a red colour. 

As it was suspected, that ihc acid contamcd in the coi^cnscd liquor 
was no essential pari of ibe dcplilogislicated air, but was owing 10 some 
add vapour whkh came over in making it and had not been ab«orbnl by 
the water, the experiment was repeated in the same manner, with some 
more of the same air. wliich had been previously washed with water, by 
keeptug It a day or two in a bottle with some water, and shaking it fire- 
quently; whemts thai u^eil in tJie preceding experiment had never 
passed ihrodgli water, except in preparing it- The oondenacd liquor was 
atiUadd. 

IV experiment was also repeated wtlh dephlof^isticated air, pro- 
cuml from red lead by means of oil of ritnol ; the l»qitor condcoscd was 
acid, but by an accident I was prevented from detcnntning ibe natare 
of the add. 
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1 3lH> procured »onic dcphlo^5tkaicd air from the leaves of plants, 
JE1 the manner of Doctors Ifig-enhoaHx and Prictiley, ami expltHiM it 
with inflanunable air as before ; the eoodeosed liquor still cottlinued add, 
z^ of the nitrous kind. 

In all these cxpcrimcnU the proporiion of inflammable air was »udu 
thai tire Iwiriit air was iiol umch phlogisticatn! ; and h wa* «b»enred, 
that the lew phlogi*liraic'l ii w;l*, ihr irjorr acid was the condensed 
ISquor. 1 iherclort nude another cxperiitteni, with some more of the 
s^mc air from plants* in whidi the proi>OTtion of Inflammable air was 
greater, so that the burnt air wa» alnx»t completely phtof:i:?ticaTtd, its 
standard being; i-io. The condeiised Uquor vkaA that not at all add. 
bill KTtnctI |itirr water ; so lliat ir a]>|mtrft, that with thU Ictiul of flephlo* 
gisticated alf, the conden^ liquor b not at all add, when die two aira 
art mixed in sucb a proportion that the burnt air in a!nw«C compktely 
phloeiAicatcd, but is contiderably so when it i^ not much phlog>Micfttcd. 

In crdcr to »cc whether the same thinf; would obtain with air pro- 
cured from red precipitate, I made two inorr expcrtnicnts with iJut kind 
of air. tlie air in bolh being taken frum the same boille, anil the eicperl- 
mem tried in the same manner, esccepi tliai the proportion* of indam* 
mable air were different. In the first, in which the btimt air was almost 
completely phlof^iiticated, the ccn<len5ei! tiquor was not at all acid. In 
die second, in which its standard uias I.S6. that is, not mudi phlogis- 
ticated, it was considerably acid : so that with this air, as well as widb 
thai from plants, the condensM liquor contains, or is eniindy fre« from, 
ftcidt according ai the burnt air b less or more phlogBticaled ; and 
there can be tittle doubt but titat the same rtile obtains with any other 
kind of dephlogistkalcd air. 

In order to see wlKtJ>cr the add, formed by the cxplowm of dephlo- 
gisticated air obtainH h\ niean« of the vitrtolic acid, wo«i1d also be of 
the niirotis kimi, 1 procured iome air from turbith mineral, and exploded 
*t with mflammable air, the proportion being sitch that the t>umt air was 
not much phlof;nticate<l. The con<Iia]sed liquor manifested on acidity^ 
whteh appeared, by saiuracioQ with a Mention of salt of tartar, to 
be of the nitrous Icind : u>d it was found, by the nddrtion of some fnra 
fi>ndtrosa su/rV<i. to contain little or no vitriolii: acid. 

When iTifiammnbk air wojk expkxlecl with common ur, in nxh i 
proportion that the standard of Uie burnt air was about 4*10^ the con- 
densed liquor was not tn the Icau add. There is no difference, how- 
ever, in thb respect between cormnoo air. and dcpUogistkated air mixed 
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Willi phlORisticatciJ in such a proportion &» to reduce it to the standard 
of coniiron air : for some dcpHlogisticatcil jur from red ivcdpitatc^ bring 
mtuctxl to thU standard by Ibc addition of pm'cclJy pb legist icalcd air, 
and then exploded with the name propoHioii of indantmable air ai the 
common air was in iJie foregoing experiment, the condensed Hquor was 
not ifi the least acid* 

From ihc foregoing: experiments It appears, that when a mixture of 
inflanui^ablc anil dcphlogisticated air is exploded in such pioportJon tliat 
iHe burnt air it not much phlogiMicated, the condensed liquor coniains a 
link add. whicli is aliA-ay^ of ibe nitrous kind, whatever sutntancc the 
ilqshlogiatieaied air is procured from ; but if the proportion be sudi that 
iHc burnt air is almost entirely phlo^sticatcd. the condensed liquor is not 
at all acid> bnt seems pure w^er^ without any addition whatever : and as, 
vilmi tlicy arc mixed in lliat proportion, very lilllc air remains after the 
explosion, ainujit the whole bring condniied, )t follows that alntu^it the 
whole of the intlammable and deph logistical ed air is converted into pure 
water. It is not easy, indeed, to determine from these experiments what 
proportion the burnt air, remaining after Ihc explosions, bore to the 
dcphlofisticated air eniploycd, as neither the amall nor the Ur^c globe 
coutd \yc ficrfe^tly cxhait^lexl of air, and tlicre was no saying wJlli exact- 
ness what qtiantity wan left in thrm ; hut tn mrwt nf ibrm, ;iflrr allowing 
for th]« tmcerlainty, tiie true quantity of burnt air seemeil not mor« than 
1-17 of the dcphlogisticatcd air employed, or 1-50 of Ihc mixture, it 
seems, hoi^-cver, unnecessary to determine this point exactly, as the 
quantity is so snuIL tJiat there can be little doubt but tl^at il proceeds 
cvily frmn ihcr imputicirTt tnixeil with the ileplilogtMicited ;md inflam* 
niahle air, and conseqtieittly that, if thmtc airs could be obtained per* 
feetly pure, iJ>e who^ would be condensed. 

\V'ith respect lo comsnon air, and dephlogisticatcd air reduced by 
tlic addition of plib^^islicated air to the standard of common air* ilie case 
is different ; as the li<|Uor condensed in exploding than with inflammable 
air, I Uiere f tnay viy in ;my projxirltcMi, is nut at at) :tcitl : |>erbaps 
because if they are mixed m such a ptoponion a« ihat d>r burnt arr U not 
much phlogisticaied, the explosion is too ivcak, and oot accompanied 
with sul^ent beat. 

AJ] the foregoing experiments, on the explosion of inflammable air 
with comnson and dq^iji^isiicaiefl air^ except those whkli relate to the 
cau«e of the add found in the water, were made in tlic summer of llic 
ye^T 1^1, and were mentioned by mc to Dr. PHestlc)'. who m consc- 
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quence of it made (ome expcrbnents of the same kind, as he relates tit a 
pai>cr printed in the prtcetiing rolitmc of the Tnnnaion*. Durini; the 
last sumnicr alM^ a fHemi! of mine gave sonic account of them to M. 
Lavoisier, as well a« of llie concluMon drawn from iheni, that deph]r>- 
f*i5tkated air ]( only water deprived cf phlogiston; but at that time 
5C far was M. Lavoisier from ihinkinj; any such opinion warranted, that, 
till he was pre^'ailctl upon to repeat iht experiTnent ht[n»clf, he found 
wn^e diflicLili) til helLrviii)^ ihat rrafl^ ihe nholeof ihr two airs Gould be 
ccnv'erted into water It n remarkable, that neither of the^e ifcnllcmen 
found any add in the water produced by tlie combustion : wltich might 
proceed from the totter having burnt the two airs in a different manner 
from what I did ; and from the former having ti»ed a different Wind of 
miUnmiable nU, naTiirly. ibai froai cbaicoal, and pcfhaps having uwd a 
greater proportion of it. 



UVOISIER 



AncTOiNC Lauvfnt Lavoikiih wa« bom In Pann, Au^^st 26, 1743, 
AQ his early life was dcroied <o the moa arduous study. In 1766 he 
was voted the gold priz« for hit essay on the beft way of bgfating ParU- 
He had lived in a dark room for sax weeks in making his cxpcrimeots on 
the sub;ecl- 

AUiut 1770 hU attention was called to thr EngUili cxiieriments on 
gases— the so-called *'ncw airs." He attacked the prevailing phlogluon 
ihtory of eocnbu^on and ^ve to Priestley's ^'dcphlogistkatcd air" the 
rirtue of being llie universal acidifying gas, catling it oxygen. He 
declared oonibustion 10 be the act of M>n)c pan of the substance coriAmq- 
ing with oxygen. He tyxtematized cltemi^try and renamed thr elements 
and ihcir eompotTnds. Chemical reaakfi came 10 him to have the eer- 
taini) of an algebrak equation, and from this was developed the great 
idea of the persistence of matter, na diCfereneic what are the changes. 
Tliis is one of tl>c greatest principles of modem »ckncc. 

Lavower was a prominent farmer of the taxes (publican) in 
Prance, and lent hts aid to many improvements in pnblic odministrstion. 
Dtiring the n^ times of the Ro^oluiion a charge was n^e against all 
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fftTrncra-gcnerAL sn^I tn ^pit^ of I>is i^rcAineflft Lavoi&ier vr*s sent to the 



THE PERMAN'ENCE OF MATTER 



It rcstili* ffwn the cxperimtiii* rtrwritHxl in chapicT* V and VI of 
tbt work wbidi I published at the beginning of this 3«ar, under ihe title 
opuscule Fhysi<tues cf Chimiqttcs, Uiat wbai lead or tin i» caldocd in 
a rcton (vtrrc ardait) imdcr a bcU-gta«3 pluogcd la water or m mer- 
€ur>', the volume of air is diminished about one-lwisitieth a^ a recoil of 
the calcination, whale the wdght of the metal i% found to be increased 
by an amount api>roxi[nately equal to that oC the air diestroycd or 
ob90rbcd< 

I felt justified in coEicludini; from tbcM cxpcnn:cnU that ft portion 
of the air ii^lf, or of iconic substance cont^ned in the air, and which 
exiKls tliere in an elastic «taie, cORibinnl with the metjilit during ihetr 
calcination, and thai the augmentation in weigbt of the metallic calxes 
wSiS due to this cza^. 

The effervescence which consUuiOy ^<^<^ place in cvco' rcvirifica- 
tloD of [iicUllic ealxes, that is to &a> whenever a metallic »uU4aucc 
pusn from tlie condition of the calx (oxide) Ic^ that of the metal, Offie 
to die support of ihis ibtory. I tliink I have proved itiat ilils efleffTM- 
cencc i£ due to the freeing: of an elaMic fhiid, a land of air (gu) which 
can he retained and meaiured, and the remit of the many cxperimcnis 
lo wliich I liave »ubjecicU ic is ilut uhcn it had been squratcd from tbc 
mriab }xy the addition of [lowilereil charcua). or any KuIjBtance cunlatn- 
ing phk>p«ton, it did net diiicr in any fctpcct from the suboance to 
which I have given il>e name of fixed air, mephitic gas. mcphitic add. 
all s\iK)ni'niOLi5 terms, and that this gas was precisely tl>e ran>c whether 
disengaged from meiallk calxe9 by mean) of fiowdcred charcoal, from 
vegetable siibfrancef» by fermentation, or from aTIca1i«s, laltnr or earthy, 
by their *o1tiiion in acida. — Lavoasier on the Calcinition of Tm, 
Ocuvres IK 105. 

We began (our experimenC) t)}' tefting what dumld be the opening 
of the »iop-cocks 10 provide Ihc dnc proportion of the two gasc». This 
was easily ascertained by observing the color and brilliancy of ihc Uitie 
tongucfl of flame whidi formed at the end of the tube, the right propor- 
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tion of the tv^o ga»es giving the mo«i luminous and beautiful l^amc 
Thi* fmi poinl determined, w< instrtcd ehe lubc into the ««n of the 
ri*ceiv-cr, which whs plunged into lucrciirv, and allowed the g3t»e» to 
bum till we had used up adl we ha<! prox-i<!ed. From the ftnx im;tr]t we 
6ftw tlie wftlU of the rem\<ef becoming obscured and covered with 
vapor; soon this collected jnio drops and nui down upon the n^crcury 
frcm aD aid«5, And m fifteen or twenty mintiles it5 surface Vi-as com- 
pletely covered* The difHcuUy w4k to collect tliii water, but that wi* 
easily accomplished by pairing a plaie imder the nx^etver witbom tak- 
ing thai out of the merciir>\ and ihcn pouring both the water ami iticr* 
cury into a iflaM funnel ; finally letlinff the mercury run Cf&, tbe vaxet 
remained collected in Uk tube of the funnel i it weighed a little ks« than 
£vc drams (ero»). 

Thii walci, subjected to cver>' imaginftbk- test, wenied as pure a» 
dUtilleil water; tt did not redden at all the tinclnre of tunuol; nor turn 
green the *yrup of violets : It did noi precipitate lime-^ater ; finatty, ome 
could not by any known reagenu ditcover in it the slightest trace of 
admixture. 

As the two airs IgaM«] were conducted from pnemnalic r«ocptacks 
(caiiLsei) lo the rrcrivcr tlirough flexible leather i)ipe«, and thew were 
not absolutely jnipern>eab1e to the air (gas) It was no4 poisiUe foe ui 
to be teflam as to the eicact quantity of the two gase« wliode combus- 
tion wc had thus brotight about ; but as h is not less true in phyaks than 
in geometry tliat tbc whole is equal to ita parts, and as we had obtained 
by this expertnicnt only pure water, withoat any uther rcaadue, we 
ihongbt onrsrlves jnstified in ooncludine that the weight of this water 
was equal to that of the two gases which Ziad sened to product; it. But 
one reasonable objection could be brought against this conclusion: ad- 
mitting that the water produced waa equal in weight to tbe two gases, 
uas to suppose that the matter of the heat and light so abundantly set 
free in this operation, and whicli pa»-tcs through the porc.% of tiic ve^ 
xrls, had no weight ; which assiutiptian might be regarded as graiuLtous; 
I found m)'self, tlierefore. confronted with this important question: 
fhether the matter of beat and light has any sensible and appreciable 

:hc in physical experiments, and I decided in the negative on the 
strength of facta which seemed io me ooadtisive and which I lave set 
forth in a memoir deposited some moi^ths ago with the ^ecreiary of tlic 
Academy,^Lavoi»ier on the Composition of Water, Oeuvres IL, 338, 

339- 
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THE NATIJRE OF COMBUSTION 



Embot4eaed by lhc«c rcflcccicn». 1 venture to mbmit to the Acad- 
emy today a new thc<}T>^ of €ombu5tion, or rallier. lu apeaJc wilh that 
reserve to whtiw* luw I submit myself, an hypnthpfiis, by the aid of 
which all the phenomena of combustion, calcination, and even to ftome 
extent tho«c accompanying the rcspiraiicn of aniniah are explained in a 
very >atisfactor>' manner. I ha<l already laid the foundations of this 
hypolhc»Up-379-a8oof vol. Lofmy Opu^cnlts phyxiqntx ft chimitiurs; 
Inil T admit that truTiling liitle to my own knowledge, I did not th«i daw 
to put forward an opinion which miffht seem lingular, and which was 
directly opposed to the theory of Stahl and of many eekbrated men who 
have followed him. 

Though perhaps K>nie of tlie rea&ons which then checked me aiiU 
remain today, nevcrthdeas, the fad* which have mnll!pliet1 wnce thai 
liine» and which seem to me favorable to my views, have confifmed roe in 
my opinion: though not, perhap*, any «ronger> I have txcome mor« 
oonfidoit, and I thinlf I liave sufficient proofs, or at least probabilitkSr so 
that v\m tfaofic who may not be of my opinion cannot blame roc for 
liavniK written. 

In general in the combustion of bodice four coiisiant phenomena 
arc observable, w^hich sGeem to t>e laws from which nature never departs. 
Though these phenomena may be found impUchly stated in other me- 
moirs, yet I cannot dispense with recalling them here in a few worda. 

Fifzt Phencmeuon. 

All combutliou mU free matter either of fire or light. 

Second PhcHtOHKttOH, 

Bodies can bum only in a very small number of kindt of ga^ea 
(airs), or rather there can be comtiustioci only in one kind of aJr, that 
whkh Mr. Priestley liai named dephlogiNlicaletl air, ant! whidi I shimld 
call pare air. Not only wilt ll*e bodies which w« call combuMible^ not 
bum in a ^-acuum or in any other kind of air, they art, on die contrary, 
extiagtiishcd thme as promptly ai if ihey had been plunged into watrr 
or any other liquid. 

Tkifd Fhfn&m^on. 

Ill all combustion there cs destruction or deoompostUon of the pun 
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ftir in whjcb ihc corn l>^iK ion tak^= plaof> and the body bunted incrcaw* 
in w<ight exactly ia prcportiOD to the quantity oE tir destroyed or 
decomposed. 

Faufth Phenomenon, 

In an combustion (He body burned diuiBea 10 an icid by the addH 
tion of the Aubslancc which has ittcrcascd iu wdght ; thus, for exunple. 
if sulphur 15 bumeti under a receiver tbe product of the combustkw i$ 
TLlriolic acid : if pbo^borus be burned tJic product t» ptiosphoric acid; 
if a carboniferous substance, tbe pnxluct b fixed air, othcnrUc known 
SI acid of lime (carbonic acid, etc). 

( Note : I would Tcmark in paving that the number of acidf if infin* 
itcly greater than ha* been suppofed.) 

The calcuation of nictals 15 subject to exactly' ihc same Uwb, and 
K b with vci> great reaM>n that Mr. Macqticr ba» treated it as a slow 
oombuf^on; thtu, i", in ^1 metallic combuiiion Uiere h a lilieraling of 
fire matter (wcliVr/ 4u f€u) ; j*, veriEable calcination can lake place only 
in pure air ; 3°, there is a combination of the air wtih the subouKC cat* 
ooedi biU with thi« difference, that in place of fonninp an add vrith it 
there reiulu {tout lI a paiticuUr combination known as metalUc caU. 

This is not thr plaw to point out the analog)' which exists beivt^cn 
the respiration of animaU, con^bvutfon and caldnation; 1 shall return to 
tliai in i>kc setjucl to thic memoir. 

Thc^ diffcTcni phenomena of the calcination of metal.t and of 
combustion ate explained in a very happy manner by Staltl's hypothesii; 
but il is nccei>ar>^ with him to suppooc the existence of fire matter (mo- 
Here du feu) or of 6xcd plilogi^on in tlK metals, in sulphur an<l in all 
bodies which he regards as comb-.iMCblcs \ >-et if the partisans of Stahf^ 
doctrine are asked Co prove 0% existence of fire matter in combustible 
bodies, they faJl necessarily into a vicious circle and are obliged to reply 
that c<:ml>ustible bodies contain fire matter because they bum. and that 
they bum becaute they contain fire matter. It is easy to tee that in ibe 
last analysis ihii xn. explaining eombuKiion by combustion. 

T!ie exUience of fire matter, or phbgision, m metals, hi sulphur, 
etc.* fs then really only an hypothecs, a mrppoisition. which, once admit- 
ted* exi^btnk. it ti true, some of thr phcnrHTirna nf ralrfnaiton ani cotn- 
bUBtion; but if I slx>w lliat (he*i.e very ph^ifiXTinia muy br cxi>tained in 
quile as natural a way by the opposilc h>poihe«K tliai is to say. without 
«^>p05ing the extstenec of eidier 6rc n^tt^r or phlogiston in lite stib- 
slancca called cotobusttblc, Stahl'a ayston will be ilukcn to iu founda- 
tions. 
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No Joubl >«u will not fat! lo a«k mc fmi what T unrlrr^anrt hr fire 
ractrr. I rrply ^ith Pranklin, Boc^rhasvc and some of tii« phtlottopberi 
of old, that the matter oi fire or of 1if;ht a n ver}- subtle, very ebstic 
fluid, which snrrouncte tvcry pan of the planet wc Uvc oin which pene- 
trates vrith more or less case iht ftub»taiic« vrhich compose thai, and 
whicli tends, \^hcii it is free, to coiTie tu a Male of cquililn'nnTi in aQ. 

T will add, Ix^rn^wm^ [he rht-mieal iihra^tenliigy, that thi^ fluid » the 
tolvcnt of a largp number of subiianccs: thac U oombioes with them En 
the iUiTnc way that water <loes with salt, and the acidfi with metals, and 
that the bodies thua combined aitd dissoh-cd by ilic iiracous fluid Iom in 
part the properties which they bad before the corabinaiion and acquire 
nrw ones wludj IniiLg theiii nearer (m^l^^ ^i^"i more like) the Are 
TTisrttrr. 

Il U ihua, 14 I ha\t shown *n a memoir depoiSite<l with the lecr©- 
tai\- of ihii Academy, that every aeriform fluid, c^ery kind of air, 
15 a rtiultant of the combination of Mme substance, solid or fluid, with 
the matter of fire or of light ; and It is to this combiiiation iliat acnfonn 
f^utfU owe thdr ela^tkity, tlieir »pcci1ic volatility, their lariiy. and all the 
other propenie* which ally {tapprofheiti) ihem to ihe igneous fluid. 

Pure air, accor<ling to this, what Mr. Prieitley calU dephtogistt" 
cated air, is an ipieons compound into wtvich iht matter of fire or oC 
light enter* hs solvent, and into which »omc other substance enters as a 
base; but if, in any aolution whatever, a substance ia proctited to the 
ba«e with which that has greaicr aRinily, it nnilcs with this bistanlly an<I 
the siolTeiu which ii Wve« ■* sti free. 

The same thing happen* with the air in combtuiion; the substance 
whkh bums sleaU away the base: then ihe 6re matter which ftervcd aa 
tts sofvcnt IxcooKS free, reifains its r^fhla and escapes with the eharac- 
terisiics by which we know it ; that is to ^ar, with fame, heat and lighL 

To elucidate wlialever niay teem oti&eure in this llieory let ns apply 
it to some examples : when a meial \% calcined in pure air, the bft^ of the 
air, which has tfss affinity for its own soLvtni than for the meial, tmilca 
with tile Ittler aa it melta and eonvens il into meullic cabe. Thia oombi- 
natiooof the base of the air with the metal is pr^>ved 1st, by the increase 
in weight which the latter undergoes in calcination ; 2nd, by the almost 
total uning tip of the air nnd^ the receiving bell. But, if the base of 
the dr was held in solutkm by the firc-maner, in proponion as this base 
combined with the metal, the fire-maiter should become free and pro- 
duce, in freeing itKlf. flame and light. You mdcrstard ibat the more 
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speedy the mldnation of the metal, that is to My, the fnore fixation of 

the air Lakes place in a given litne, the more (iFc-inattcr will \x libcr^ttctl, 

and»«oiiseqiienl]>v Ibe more inarked and obvious ihe combustion witl 1>e. 
« • « « 

] mlgfit apply this theory Bueetsiively to all eonitiutloiift, but ae t 
shall have frequent occasion to Tcium to tlus subject, I will content 
Riv:ie]f at thi5 time with tbcM s^i^i^l illuatrations. So. Co resume, the 
air is coiiipo^d, zccordlng to ]ii> idea, of firc-iiiatter as a dissolvent coin- 
bmed with a sutulance which ien'C« tt as a ti.i5e, ant! which in *oine way 
neulraliies it; whenever a wibsiaiKe for which it has a greater affinity 
ft f3nn;ght into contact with thit ba*c, i: learei it* solvent : then the fire- 
9ul]»tancc rc£:atn3 it5 riji^ts, iti properties, aod ai>pcars to our eyes with 
heat, flame and light* 

Pure air, the dephloKisiicaUi! air of \It. Priestley, is llnai. accord- 
ing to thU opinion, the real combiiKtible body, and perhapt the only 
one of that naiurev and it It seen that it ifi no Ioniser necemry, in order 
to exf>tain tlie phenomena of combustion, to suppose that lliere exists a 
targe quantity of fire fixed in all the substances which wc call com- 
buHliblCp but lliat >t is v«fry probable, on the ajiitrary, Uiat very little of it 
exisis in metals, In sulphur, phofipliorus, and in most of ihe very safid, 
hca\'y and compact botite*, and, perhap*, even that there txitl% in these 
substances only tree lire-inaucr, in virtue of the property which thia 
matter has of putlins^ it»elf in equilibrium with at) surrotindti^ bodiea. 

Another strildng reflection which comes to the support of the pre- 
ceding onrs, IK that almost a!I Mihitancc* mar exivl in ihrrc different 
Slates: ttnder a solid f6rfii. under a liquid form, thai \n to ^y melted, 
or in the state of air or ^-apor. TheM three ttate« depend solely on ^ 
qtaathy, more or lc<», of lire-matter with vdUch these subetances are 
interpcQcmted and with which they are combined. Fluidity, vsporixa* 
tion, elaMicity, are then properties characteristic of the presence of (ire 
and of a great abundance of (ire; solidity, compactness, on tl»e conlrary, 
are evidences of Us absence. By so much then as it is demonstrated 
thai acrifonm subi:tancc« and air itself contain a large quantity of fire 
in oombioation, by so mucti tt is probabk that solid bodies contaio 
little of U, 

• * * • 

For the rest, T repeat, h attacking here the doctrine of f?.tahl : ii wa« 
not my purpo»e to suhiiiitite for it a ri^rously demonsiraied theor v, but 
only an hypoilteeis which seemed to me more probabk, more in ccci* 



m 



EtGHTESKTH CCNTURV SaBKCB 



fomiity with the law« of nnture, ,-iiid one whidi appeared to involve lets 
forced explanatk^is and iev^f con iradia ions. — On Cotnbuscion, II. 225. 



RESPIRATION A COMBUSTION 



Rfspiraiton is a fombaeiiom, very »bw, indeed, but otherwise pne- 
ciAdy fimitar to Ihat of carton ; it i&kcR place in the lon)^, wiUiont pro- 
ducing Kniible lifihi. because the firc^nailcr set (ree is at once absorbed 
b>' the humidity of theic organi ; the heat developed in thb combujtiorn 
U communicated to t!ic blood which traverses Ihe tun£:s, and from tlu:rc 
Is difFoscd throughout thr tmlire anitnal ty«lrni- Hence the air vn 
breatlie serves ivo purpose* equally nece^ary for our conservation ; k 
removes from ihe blood the base of fixed air whose overabundance 
would be very injurious ; and the heat whidi thb combination produces 
ill Uk lun£:s repairs the constant lofs of heat whidi we cxpen'cncc 
thnjuieh the atmo^plierc and vurroundliiff objects. 

Animal 1>cat is aboTit the f^me in difTerenl parts of the body: tliis 
«{fecl scans 10 depend on the three following cause* : firtl, the ra|^dity 
of tlw circulation of the blood, which promptly tronsmits even to the 
cxtrciniiies of the body the heat which it receives in the }ungs; the sec- 
end cauM is the cvsporation whicli the heat provUxes tn tlvcse organs, 
and which diminishes the degree of their IciTipeTature ; finally^ ihe third 
is connected with llie increase obterved in the spedlic: heat of l)ie 
blood, when, by contact wtdi pure air, it rids itself of the ba»c of fixed 
atr whTcb it contains : a port of the specibc heat devdoped in the forma* 
tion of fixed air [carbonic acid gas] is thus abfiOfbcd by the blood, tt« 
temperature rcmainins: ahvays the same; but when, in the circulmion. 
the blood takes up again the base of Hxed air, its specilic heat diminithcs^ 
and heat is deveioped ; and, as thU combination takes p)ace in at! pons of 
the body, the Iteat whidi it produeei contrUiutes to inainiaintnR the tern* 
peratnrt of parts distant from tlie lungs at about the same degree a§ tkat 
of these orgvis. Furthermore, whatc^'er may t*e the manner in which the 
ontma) heat Is kept tip, ihst which U produced by the formation of Axed 
air is Its flrsi cauM?: hence we may esiablteh ihe following proposition: 
tVhm cm aitimji is in a p^ntumfut end trarnqnii sWt; whfn it cam fitv 
(or a ctmsidfrMe ttmr, itntkout suffering, in the rmwrnrntnt xshiek 
turT&unds it: im ggttrral^ whm the cireumsicnefs in which tl /Snds UsHf 
tta not senjiNy irtfrtiV its bho^J or its htitKttrs, to that after sei'erai 
hours thr ammai system ejrperinces no sensH^e variation; the c^m* 
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sfff^ticn p[ thf anim^ h<ol is dw, at ifost in hr^c fori, tt> :ht hfstt 
rhich tUt combinaticn of tk^ f^rc mr rr^pirtd by th^ ammol utth the 
of 6xtd oiV a*AiWi the bleed supf{i<s to it, products. 



JAMES WATT 



jAUGsWATTwaBbomat Greenock', Scotland. Januar)' 19, 173G. In 
^bildhood he showed sirtis of an inventive &biUi)' and when a young 
man learned to make maibematical invunmcnta as a liddc. In 1757 Uc 
bi?cttnie ni^tniiiicnt maker lo llie Univcriilv of GlaAgow. Not long 
aflcnvanU he n-av given a mwlel of a Newcumen »team engine to repair 
and was M lo note its defecu and eventually to hit great ^venilon. 

In NewconMrn'« cnpiK, which tvof u«ed for pum^bg: water from 
mineA, the »tcAni wo* let into the bottom of a venical cylinder. This 
'.allowtil titc pinion to be puOed up by a counierpotse at the fartJier oid of 
a beam- Then the boiler wai* diKronneriwl, the Meam in the cylinder 
condensed by cold water, and the air fofced the piston down, which lat- 
ter action did the work of lh« engine. Walt was a friend of Joseph 
Bladct and kamcd from him that the fact that heat becomes latent in 
changing water into steam, would cause a great 1o» of cncrg)' m 
^aliemateTy cooling the cylinder in cnndcTming t!»c strand and in having; to 
heat ti before t)ie steam would force the pi«ion to rUo. Watt's process 
oi thought in ovcrccniing the difficulty U givCT below. In brief, the 
result waa the condensation of the rteam in a scfiarstc vessel 

The new engine was patented in lyO^ In the meantiinc Watt had 
lecome a surveyor and continued to make his Uvtng tn thix way until 
the mannfarture of his mginn was at length put on a paying basis 
tnder the firm of Boulioo and Watt His deatli was in i8t^ 



IX\^NTION OF THE STEAM EKGINE 



My attention was first directed, tn the year 1759, 10 the subject of 
atcani -engines, by tlic late Dr. RoTnson. llicn a student in tlie Univeraity 
of Glasgow, and nrarly of my own age. He at that time threw out an 
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idea of applyLfic the power of the ateain-cngtnc to :hc moving of whcd* 
carriages, anJ to other ptiqK»cs, bitt l!w sclicme was not nuiured, and 
was toon abandonee! en hh going abroad. 

About Iht year 1761 or 1762 1 trie<l some experimentt on the lorce 
of £Cani in a Papin's digester, and foTui<^ a species of stcam-^ngioc 
by Bxing upon it a ^> rin^^c, onMhird of an inch diameter, with a solid 
intton, and furnished aJso with a cock to admit llic lileain fruiii the tli- 
gnCcr, or xhut it off at plraxuir» »t wHI as to open a commtinkation 
from the tn&ide of the flyringc to the open air. by wliich the sleain con- 
tained in the PATinRc might e*c-ipe, Whei^ the cc«iiniiinication between 
the digester and syringL' was opaiod. tlie slcam entered the »>Tin|££, and 
by Its action upon the piMon raised a considerable weight ( 15 tb£.) with 
which it wa£ loaded. Wlicn this w^i* mtfieil zi hi|^i aa vkiVi tluniglit 
projieT, ihr comniunicaiinn wiih the digr^ter W3t thnt. and thai wEth th^ 
atmoftphcrc opened ; the sieain then r)ade ita escape, and tlie weight 
descended. The operations were rqioted. and, ihoiigh in this experi- 
ment the eock was, tnmed by hand, it was easy to »ce how it eouH be 
done by the madiinc itself, and Co make it work uith perfect regularity. 
But I soon relluquished tiic idea of construct tug sat engine uisun its 
prinriple, frr<n Mn^ *m*iblc it would be liable to some of the objec- 
tions against Saver>''s en^ne, vii,, t^ie danger of bursting tbe boiler^ 
and the dilficulty of making the joints ti^liA, and also that a great part of 
the power of the steam would be lost, because no racuuni wad formed 
to as^st the descent of tlie piston. I, however, descnbcd tlita engine in 
the fourth artiHe of (he sjsrfiricatinn of my patent of 17G9: and again in 
the specification of another patent in Ute jear 1784, togethet vrilh a mode 
of applying it to the moving of wheel -carriagcfi. 

The attention neceasar>* to the avocationa of busmeas prevented tne 
from then proaocuting the nibjcct furtlnr, but in the winter of 1763-44 
having occasion to repair a model of Kewcomcn*s engine bekmgmg to 
ibe Natural Pliilosophy clatt of the UTuvervity of Glasgow, my ndud 
was again directed to it. At that period my knowledge was derived 
principally from Deaagulicrs, and panly from Belidor. 1 set about 
rqninng it u a mere nvrchanician ; and when that was done, and it was 
set to work, I was s-jrprised to find that its boiler could not supply It 
with steam, ttiongh apparently ignite lat^e enough, (the cylinder of the 
model being two Inches In <]iameieT, aiid six inehe* stroke, and the 
bciter about nine mches dianvter). By Wowing the lire it ivas ntade to 
take a few strokes, but required an enormoits quantity of injection 
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wai^r, ihough it waft very lightly toa<l«d by the colimm of water xa the 
pt:nif>. Il soon occurred that this wu caiUiFcd by the lillJc cyUndcT 
expo»in|: i greater surface lo condense the steam, than Uie cylinders o£ 
larger «igb« JiJ In pmporTioti to their Tcspective conienu. Ti wk* 
foufKl that by ehortcniog the coluiiui of water in the piuiip, the b^lcr 
could supply the cylinder with Mean), and that the en^e would work 
regularly with a moderate quantity of trjedior. It now appeared that 
thr cylinder of the [iiodc1> being of bra^, wcuM conduct heat niucli 
better than tlie cait-inm cylln^lers of larger mgine*, (jfeiierally co%"ere<! 
OD the inside with a stony crust,) and tlut considerable advantage ccuM 
be ^ncd by making tlic cylinders of some substitncc that would recei*^- 
sod give out beat slowly. Of Ukbc vrood ficcnicd to be tlic most Skdyt 
provided it should prove sufBcicnlly durable. A snaH engine W25> 
iherrfcire, cxinstrueted, wttli a cylinder vix indiex dianieter, aiul twelre 
inchr« stroke, made of wood, soaked in lituecd oil, and baked to drynesE. 
With tiiis engine many experiments were made, but U was scott found 
that the wooden cyUtuJer wu not hkcly to prove durable, and that the 
steam condensed in filling it still exceeded the proportion of that re- 
quired for large eiigifies. according to tlic btatcioait^ of Desa^liera* 
It was also found thai all aiienipis to produce a bcrier exhatistion by 
throwing in more tnjecticn, caused a disproportionate warte of steaoi. 
On reflection, the cause of ibb seemed to be the boiling of water in vacuo 
at k>w heata. a diacovcry lately made by Dt< Cullen and some other phil- 
osophers, (below lOO^ ai I waa then informet!,) and copsequcntly. at 
greater heals, the water in ihe cylltider would pnodacc a sieam which 
wodldr m pan, resist the preMure of the almoKpli«re, 

By experiments which I then tried upon the heats at whidi water 
botU inwler Mvcral prcasurcs greater than that of the atmosphcK, it 
appeared that wheti ihc Seat* proceeded in an arithmetJcalr the clas- 
ticMes proceeded In some geometrical ratio; and, by laying down a 
curve from my data, I ascertained the particular one near enough for my 
purpooe. It alfo appeared that any approach lo a vactmm could only be 
cblained by throwing in lan?c quantities of injection, which would cool 
the cylinder »o much aa to require quantities of steam to Iveat it again, 
out of proportion to tlic power gained by the more perfect vacuum, and 
tliat tlic old engineers had acted wLw))' in contenting themselves with 
loading the engine with only six or seven pounds on each square inch 
of Ux area of the piston. It being evident that there was a great error 
in Dr. Dcaagulicrs' cakulatkms of Mr, Bci^Moti't expcritncnts on the 
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bulk of s«ujii> a Florence flask, capable of comairting about a pound of 
woxcr, had about on« ounce of distilled wat«r put into it; a gta^s tube 
wan fitted into it» mouth, and tfic* joimng Tna<le l^ltl by la^jpiti^ ^lut 
]»« of ihtf tnhr^ \vtth pacfc-ihread, covered widi glacier'* pultj. Wlicn 
the fla£k \t*a£ set uprlf^ht, the tube reached down ticar to the mrfate of 
the vfttcTt find in that position the whole was placed in a tin reJlcctinff 
o^'cn before a fire, until the water was wholly ev^aporaicd, which hap- 
pcjicd fn about an hour, and might have been done sooner had I not 
wiibt^tl ih»f heat not miKh to exceed that of tioilirig water. Aft the ajr 
In the ^k was heavier than the ueam, the latter a^ccrded to the top, 
and expelled the air tJiron^h the tube. W\ia\ the water was all e\-ap- 
oratcd, die oven and ilsfik were removed froni the hrc, and a blast of cold 
air wa5 directed a^alnnt one iilde of the flaak, to cnllcct the condenaed 
stcaiii in one place. Wlicn all wa* col<J, ilic lube vias reiiMvcd, the flask 
and ila contentic were weighed witlt care, and (he f\:t%V beirg made hot, 
Itwasdried byblowing into It by bellows, and. wlicn weighed agahi, wa£ 
found to hav-e lo«t rather more than 4 grainiL, estimated at 4 1-3 ^rain». 
When the iUak wu filled with water, it was found to contain about 17} 
ounces avmrdupoU cf that iltiid. wliich g^vc about 1800 for the expan- 
sion of water cnnvrrlnt irln siram of the heal of bniling water. 

This experimeni was repeated with nearly the same result, and In 
order to aKcrtain whether the Bask had been wholly lUlcd vrith iteatn* 
a similar quantity o£ water was for the tliird tiiDC evaporated, aiid« wlitle 
the flaak was still cold, it was placed inverted, witli iia inouth (contracted 
by the tulie) immened in a vesisel of water, whidi it Mickev! hi aa It 
coofed, until in the lemperatitre of tbe atmosphere it wa« filled to within 
half an ounce measure of water. In the contnvjuice of this expertoioic t 
was assiued by Dr. Black. In Dr, Robi^m's edition of Dr. Black's lec- 
tures* vol* i*j p- I47> tbc lalter hints at some experiments upon litis snb' 
jcct, as made by }iam, but I have no knowledge of any except ihooe whidi 
I maidc myaelf. 

In repetitions of this expetimeni at a later date. I KimplEfied the 
appfinUus b>' omitting iJte tube and laving the flask upon its side in the 
OTcn,paTtIyctoinff its mouth b>' a cork, leaving a notch on one Bide, iitd 
otherwbc proceeding ms has been mentioned. 

I do not coDsidcr Uiese expcrinkents as extremely acoiratc. tlic only 
sale^XSm of a proper s\tt which I lad then at my command noi being 
very sensib^, ami the bulk of the sieam beitig liable to bv i&Aueneed 
by the heat to whkli it Is cxpoaed, which, in iIk way described, is not 



EIG U T BRN TK CSKTUItV SCiaKCE 



CEuity rf^btnl or AtTCTlainctl : Imt, from my r*xprnmcr in adua! pi 
lice. I efitcem th« expansion to be rather more than I have competed. 

A tK>iler vrits conatnicted which showcxi, by tfupcction, the r[uan- 
lity of water evaporated in any ^vcn time, and thereby ascertained the 
«luuitUy of slcajn used in c\er>- stroVe by tlie engine, wbicti 1 fotuid to 
be tevrral limrt ihr fwll nf thr rylinrler, Astoniiihrtf rI ihr qnaniUy of 
*-atef required for the injection, and the great heai It had acquired from 
ihc tmkll quantity of water in the form of Rteam which had bc<n tiscd 
in filling: the cytitider, and ihinkinG; 1 had made son^e mistake, the fd- 
lowing experiment was tried : — A gla^ tube was bait at right angfetf ; 
one end wa» InMrrled borizoiitally into the apout of a tca-kettlc and the 
other part wa? immtmcd prqicTidicnlarly in wrlUwatrr contained tn a 
eyUndric gla«s vessel, and steam u-as made to pass through \t unlU if 
ccaaed to be condensed, and th« water in the gla« vc»m1 wog become 
neariy boiling hot The wtter in the gtaM veaael was then found to have 
(;»ncd an addition of about ooc»ixth part from the condensed steam. 
CbnficciiJenlty^ water comrrrted into Meam can heat about m times lU 
own weight of we!1-waier to 212^, or till it can condenM^ tic more Mcam. 
Being ttmck with this remarkable fact, and not nndervtandirg the 
reason of it, I mentioned it to my friend Dr. Black, who then explaijie<l 
to me his doctrine of latent h<at, wltich he had taught [or some time 
before tliii period, (sumnter 1764,) but havinjc myaelf been occupied 
with the pursuits of business, if I had heard of it^ T had not attended to 
it, when I thus stumbled upon one of the material facts by which that 
beatilif ul theory is supported. 

On rcfleeting further I perceived that, in orilef to make the best use 
of steam, it was necessary — first, that tlic cylinder should be maintained 
always as hot as ihc steam whtdi entered it ; and, secondly, that when the 
steam was condensed, tlie water of whoch It was composed, and the ir- 
}eetion itfielft should be cooled down to 100*, or lower, where that was 
possible^ The means of aeeompliihing these points did not immediately 
present themselves, but early in 1765 it occurred to me, thai if a com- 
munkatioa were opened lietween a cylinder containing steam and an- 
other vesad whkli wa3 exhausted of air and other fluids, tJie steam, as 
au claslic fluklj wtmld tnvnedbtety ruth into the empty vessel, and coci" 
tinne so lo do until it had enabltshed an equilibrium, aitd If that ves^l 
were kept very cool by an inicction, or otherwise, more steam would 
owtmue to ctiter mitil the whole was conden&ed^ But both the vessels 
bcaug exhausted, or nearly »o» how were the bjcetkm-vratcr, tlie air 
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which wmiM mter with it, and the mrtlmfiHl steam, to be got mit? 
This I proposed, in my own minJ, to perform m iwo ways. One was, 
by adaptittg to the sccontl s^cf-^l a pipe, reaching dovrnwards more than 
34 fc«t» by which the water would descend, (a column of that length 
o^crhalancing the atmo»[ihcic,) ami by extracting the air bv means of a 
pwmp. 

The second metliod was by employing a pump, or pumps, to extract 
t>oth the air and the water, which would be applicable in all places, arid 
c^i^CDtial in those cum where there waa no well or ^t. 

Th]« laUer mtftlioil was (he onc I then preferred* and b the only one 
] afterwarJs continuc<l to iisie. 

In Newcomen's engine the piEton is kept tight by water, whkh 
coold not be applicable in thit new method ; as, if any of it entered into 
« partially exhausted and hot cvHndcr, it would boil, and prevent tlic 
production of a vacuum, and would also cool (he cylinder by its evapora- 
tion during the deicent of the piston. 1 propowd lo remedy this defect 
by employing wax, tsllow, or other grease, to hibricaie an<1 keep the 
ptMon tight. It next occurred to nie that, the niouth of the cylinder 
being open, the air which opened to act on the piston would cool the 
cylinder, and condense some steam on again filling k. I therefore pro- 
posed to put an air-light cover upon the cylinrler, with a hole and 
»tnfting-box for the piston to slide through, and to admit steam alxjve the 
piEton to act upon it, Lnetead of the atmosphere Tlie piston-rod sliding 
through a stuffing-box was new in steam-engines; it was not necessary 
in Ncwcomcii's engine, as the mouth of the cylinder was open, and die 
plslon-rod was square and very clumsy. The fitting the pislon-rod to 
ibe piston by a cone was an after improvement of mine, (about 1774)^ 
There still remained anoUier source of the destruction of sieam, the 
cooling of the cylinder by the external air. which would produce an 
internal condensation whenever steam entered it, and which would be 
repeated every stroke ; this I proposed to remedy by an external cylinder, 
containing steam, jnirrounderf hy another of wood, or of some other sub- 
stance which would conduct heat slowly. 

When once the idea of the separate condensation was started, all 
the^c impTOvcmenta folloived as corollaries in quick succession, u> that 
in tlic course of one or two da>s tJie invention was thus far complete in 
my mindf ami I itnmediateTy set about an pxperiment to verify ii prac- 
tically. I took a large brass syringe, ij inches diameter and 10 inches 
long, made a cover and bottom to it of tin-plate, with a pdpc to convey 
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Steam lo both ends of the cylinder from ihe boHer; anoth^ pipe to 
com-cy steam from the upper end lo the condenser, [for, to save ap- 
paratus, I mvcrtcd the cylinder ;) 1 drilled a hole longitudinal')- through 
the axis of tlie stem of the pisloii, and fixeJ a valve at its lo ver end, to 
permit the water, whidi tva* produced by the condensed Btcam on Jirti 
filling the cylinder, to issue. The condenser used upon this occasion 
consisted of two pipes of thin tin-plate, ten or twelve inches long, and 
about one-sixth inch diameter, standing perpendicular, and communicat- 
ing at lop witli a short horUontal pipe of large diameter, having an 
aperture an tt*. upper side, which was shut by a valve opening up'.'.ards. 
These pipes were joined at bottom lo another perpendicular pipe of 
about an inch diameter, which served for the air and water-pump, and 
both the condensing pipes and the air-pump were placed in a small cis- 
tern filled with cold water, Tlils construction of the condenser was 
e:nployed frotn knowing that heal penetrated thiti plates of metal very 
quickly, and considering that if no injection was thrown into an ex- 
hausted vessel, there would be only the water of which the steam had 
been composed, and the air which entered with the steam, or through the 
leaks, to extract. 

The sleam-pipc was adjusted to a small boiler, Wlien steam wai 
produced, it was admitted into iUt cylinder, and soon Issued through ihe 
perforation of the rod, and at the valve of the condenser. VVhen it was 
judged that the air was expelled, ihe sream-cock was shut, and the air- 
pump piston-rod was drawn up, which leaving the small pipes of the 
condenser in a state of vacuum, the steam entered them and was con- 
densed. The piston of the cylinder immediately rose, and lifted a weight 
of about i8 lbs., which was hung to the lower end of thr piston-rod. 
The exhau^tion-coc^ was shut, the !iteam was readmitted into tlie cylin- 
der, and the operation was repeated; the quaniity of steam consumed, 
and the weights it could raise, were observed, and, excepting the non- 
application of the stcamcasc and external covering, the invention 
was complete, in so far as regarded the savings of steam and fuel, A 
large model, with an outer CTp'linder and wooden case, was immediately 
conslructedH and the experiments made with it served to verify the 
expectations 1 had formed, and to place the advantage of the invention 
bevond the reach of doubt. It was found convenient afterwards lo 
change llie pipe- con denser for an cmptv vessel, generailv of 3 cylin- 
drical form, into which an injection played, and, in consequence of there 
being more water and air to extract, to enlarge the air-pump. 





The chance waa nac!c because. In order to procure a sarfacc mffi- 
Ci^nlly ex[;^Tisive^ 10 condense ihr sleain of a large engine, ihe pipe-eoo- 
<3cnficr would rc<p]iTe to \ye very volvminotiH, and because the Iwl water 
with which engine* are frequently supplied would crust cv«r the thia 
plates, and prevent Uieir conveying the heal suflicicnlly quidc TTie 
olindcT? were al^o placed with their niouth» upwards. ai»! fumiahcd 
witli a wurkiii^-bcaiii atid otiier appaiatUH, as ura^ u^ual iu the andoit 
«ngm«; the invrr*ion nf xhr cylinder, or r>iher of the pT«on-rod, in the 
moddr being only an expe^Jient 10 try more easily the new invmUoo, 
and being subject to many objections in large cnpnes. 

In 176S I applied for letters patent for my "Methods of Lcasoiing 
the Consumption of Steam, and. consequently, of Fud, in Fir^ 
Engine^" which pa!i»ed the kcaIs in Jjtnuary, 176c;; and my Sjiccificattan 
was enrolled in Chancy' in April following. 



HunoN 



jAuea Htnrtoif was bom in Edtnbureh in 1726. He studied in 
that city, ilicn traveled in Europe and finally took his medical degree in 
1749. In the aaine year he retunicd lo England to practice, hut gave it 
lip the ncKT ye^r for agricwhuTe. Al ihi* lime he became intcresle^l 
in the ttnicture of the eanh, 

Anjx>ae that baa r«ad Ovid will remember the old Pyihagortan 
view of seologj. 

In 1519 Leonardo da Vinci and in 1580 Palissy in Paris wrote 
agaiiut the prevalent idea Ehal the cinh had a^way^ remained as it was, 
and that fossils were stones ready made by nature, but the old idea held 
lis own until the last ceciury. Letbnita in 1680 propotmded the theory 
that the «arth was once a tuminoui: burning mass. But K«o1ofrv was 
held bade by the fear of contlictmi: with the Monk doctrine of the 
caith'f eratioo. In Hie last quarter of the ci(;htccnih ccntur>' Wcmer. 
Profe»or of Mineraloify at pTnlHirg, Germany, developed hEi itoctriiw 
of ibe formaiioD of llie strata by predptiaiion from ihr ocean. He 
bf&eved that audi rocki aa granite (the diemical roda) wen drat 
made and are the bases of all otliers. 
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tlutton fotwd cvidoKes of voJ<^nic on;:in suid the production of 
rock from a fuMd state. Ht taught that materials bid down and com- 
pfcswtl by the sea were upheaved by central hrat, ati<! thai ibcy vrerr 
][Rb«i^ieT-tly gT3du;tlIy wcrni away by ihc action of the wrtither. His 
doctrine "In the economy of the lA'Orld, I can find no tracer of a be|^ 
ning, no prospect of an end," brcjjirhl him into diireptitc with lhcol^:y- 
A violent quarrel arose between the Kcptonim (follower* of Wcmer) 
find ihc VnlcaiiUu (followers ol Hutton), that ra^eil tuilil the (nneof 

Hutton died in 1797. With his rival, Wcmcr, he opened up the 
way m Kcolo^. Hi* syaieni owed its extension and popuhnty lai^y 
to the brilliant account of it by his Iricnd John Playfair, FcoicAMx o£ 
Maihematics in Cdinburgh. 



HVTTON'S THEORY OF THE PHENOMENA COMMON TO 
STRATIFIED AND UNSTRATIi-TED BODIES 



The scrie* of changes which fo**il bodies are declined to tmdergo, 
doe* not cra*e with ihcir rlrx^atinn above ihr Irvel of the Ma : it asmmrt, 
however, a new direction, and from the tnoment that the>- are raised up 
to the surface, is constantly exerted in rcdudne i''^^" a^ain under the 
dominion of the ocean. The solidity is now dc»tro>'ed which waa 
acquired fn tlie boweU of the earth: and as the bottotti of the sea is tlic 
great taboraiori-. where loose materials are mmeralited and formed into 
stone, the aunoiphere is the region where stone« are deoompoaed, and 
again resolved into earth, 

Thi« decomposition of ail mineral Kubstanees, exposcft to the air. is 
eontiaual, and is brou[-bt about by a tnukiiude of accnts, both cbemic&l 
and mechanical, of which Hjme are known to u?l, and many, no <loubl, 
remain to be discovered. Among the various aeriform fluids whic^i 
CCcnpoce our atmosphere, one i< already dittin^shed aa tbe grand prin- 
ciple of mineral d«compMition ; the others are not tnactire, and to them 
wc muft add moisture, heat, and perhaps li^ht ; lubsianccs which, from 
their affinities to the elements of mineral bodies. Imve a power of cntci- 
ing into combinaikm with them, and of thus diminishiDg the forces by 
which they are united to one another. By the action of atr and mois* 
ture, the metallic particles, particularly the iroor which enters in groai 
abunduKc into the oompo»ti«i of almost all fotsiU, beoomca oxyiSated 
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in stich a degree ^ to lose its tenacity; >o that the texture of the tur* 
face is <lrs£royeJ, and a part of tlie body resolved Into earth. 

Some carthv, a^ln, ciich a« the calcareous, arc immedately di»* 
solved b^ water; and tlioufi:h the quajitiiy sc dissolved be ex tremely 
£irall» the operation* by being continually rcftcwcd, produces a slow but 
perpctoal corroaion. by \>'hich the greatest vKxki must in time be sub- 
dued- The action of i^ata lu destroying hard bodies mto whidi it has 
oIiuiikhI entranre* i* much awUted by the viciAntudr^ of heat and coJd. 
ef]>ecla11y wlicn the latter extends as far as ihe poEnt of coogelattoa: 
for the water when frozen, occupies a greater spoce than before, and if 
the body is compact enouR-h to refuse room for this expansion, its parla 
arc torn asunder by a repulftivc force actinff in ever/ direction. 

Beside thc^ causes of mineral decozTipoaition, Uie actton of whicli 
vrt can in «xnc mrMurc trace, then? arc other* known to n» only by 
Ihcir cffccis. 

We see, for instance, the purest rock crystal afiectcd by exposure 
to the weather* its lustre tarnished, and the polish of its surface im* 
purc4, but we know nothing of iljc power by >\'hich these O]>cratiofu 
are perfomicti. Thus aUn, in the prrrautirins which the mineralos^ 
tal:es 10 preserve the fresh fracture of his Bpedmens, we have a proof 
how indiscnniinaiely nil the productions of the aninul kingdom are 
exposed to tJic attacks of iheir unknown enemies, and wc percdvc how 
difiicult it is to delay the U^molngs of a process which no power what- 
ever can finally oounieract. 

The n^echanicat force* em^yed En dte dtslncegratbn of mineral 
substances, are more easily marked than the e}i«mical. Here again 
water appears as the most active enemy of hard and solid bcxiics; and, 
in every state, from transparent vapour to solid ice. front tlic smalleit 
riU to the greatest river, it attacks wltatc\'er has emer]^ abot-e the level 
of the tea. and labours incessantly lo restore It to the deep. The parts 
loosened and disengaged tiy the dtemkal aifents, nre carrM down by 
the raias, and. in their descent, mb and grind the superikica of other 
bodki. Tlitis water. Ihoufrh mcapable of actinic '>^ hard sututanoes by 
direct attntkw, b the cause of their bdn;: ao acted on; and. when it 
dcacends in torrents, carrying wirii it sand, gravel, ai>d fragments of 
rock, U may be truly said to ttmi thr forces of the rainpral ktngtiom 
against itself Every teparstion %-hich it makes U necessarily per- 
cnaocot, and the parts once <ktaclied can never be united, save at the 
fac4tom of the ocean. 
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But it would fu- c:<cccd the liirtiu of this tlcetch, 10 pursue ihe 
causes of miiKral Jccompoaitioa through all their forms^ It is suffi- 
cient to rauuk, that lite con)c<iucncc of so many mintxic, btrl inde- 
fatigable agaits, all working K^clhcr, ard liaving gravity in thetr 
fsLVOur, it a (j-stera of universal t!«ay and degradation, which may be 
traced over the whole f^urfacc of the land, front the motmtain top to the 
s<a ^>9rc> 'i'hat we may perodve the full evidence of this tnith, one of 
the aMMt important m the natural hiMor^ of the glot)c, vrc will t>esin 
oiir survey from the tatter of thc5e stationa. and retire cittdually toward 
(he former. 

If ihecoaftt 18 bold and roclcj* It speales a language easy to be intcr- 
pretetL Its broken and abrupt con;our, the deep gulfs and tilient 
ptfvnontories b)- wliich it is indented* and Ihe proportion which these 
irr^uhnti?^ bear to the force of the waves, combined with the in- 
ef^ualic;- of liariincu in ttie rocks, prove, tliat the present line of shore 
tvas been determined by the action of the sea. Tlie naked and precip* 
hous difls which overhang the deep, the rocks liollowed, perforated, as 
they are fonher advanced in the sea, and at b«t inKulated, lead to the 
same coDclti^icti, and mark very dearly so n:any different stages 01 
decay. It is true, we do noc see the successive steps of thu progress 
exemplified in the states of the same tntliN-idual rock, but we see them 
clearly In clIfTerenr individuals : and the convieiion thua proth:ced, when 
the phenomena are snStciently muhiplied and ^'arird, i& as irrcftiKrible, 
as if we saw the ciianges actually effected in the moment of obcervatiOD. 

On noch shores, the frarmentu of rock once detached, become in- 
struntcMs of further destructicn. and make a part of the powerful anil- 
Icnr with whicb the ocean asxaiU the bulwark? of the land: the>- arc 
impelled agatnsi the rocks, from whkh ihey bre^ off other frsgmeiiMa. 
and the whole are ihuK graund agaimC one another; whatever be their 
hardness, they are reduced lo gravel, the smooth surface and round 
figure of which, are the moil oertain proofs of a detritus whi^ nothing 
can resisL 

Again, where the ftca coort 15 Hat. we have abimdant evidence of 
tlie dcgradatiou of the Uiid in die boid>c:» of sand aiul sn^D gra^-el ; the 
xand banks and shoa!« that are constantly changnig; the alluvial land 
at the axniths of the rivers x tlie tars tliac seem to oppose their dlscliarge 
into the sea, and the shallowness of the sea itself. On such coast*, the 
land usually Geetns to gain upG«t the aea. whereas, on shores of a bolder 
aspect, it is the sea that gcnendly appears to gain upon tV.c land. What 
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the land acquires in rxT«^l, howrvrr, it losrs in rlr^-aiion : &nil, whrther 
its surface increase or <Iirrinii;h, the deprcdationE made on it are in both 
cases evinced with cqiKtl ccrUintr. 

If wc proceed in our 4ur\-c>- from tlie sbores. inbnd, we tneet 
at every siep with ihe ful^^ evidence of the «inrtr (nithn, atui panicn- 
lariy in the nature and cccnotny of river*. Everj- river seems to coo- 
tisi of a tnain tnuik, fed froni a variety of bninche;> each runnme ia a 
vaJlcy proportioned to its site, and all of thcni totfcthcr forming a tyt- 
tem of vallcyi, cDnimunicattng with oiie another, and having such a nke 
adjttstrient of ihejr decUviiie*, thai none of them join the principal 
valley, either on loo high or too low a level; a circumstance which 
would be infinitely improbable, if each of ihene valleys were not iho 
work of the stream that flows in it- 

If indeed n riv^r consisted of a sinf^le streunt without brvnehcat 
ruming in a straight valley, it might be supposed tliat aomc great ojd- 
cuMton, or some powerful torrent, had opened at once the chantKl bjr 
which its walers are conducted to the ocean; but| wlien the unial form 
of a river it considefed, th^ trunk jlivided into many branchc*H which 
rise at a great distance from one aitother, and these again sutxlividcd 
into an infinity of smaller ramitications, it becomes strongly imp^sscd 
upon the mind, that all theM channels hare been cut by the waters 
Ibrmsclves; ihat ihery have been slowly dug out by the washing and 
eroaion of the land : and ttiat it is by the repeated touches of the same 
instrument, that thiE cufiouft a&^emblage of lines has been cngra%'cd so 
deeply on the lurface of the f^Iobe- 

Thc changes which Iiavc taken place in the courses of rivers, arc 
alio to be traced, in many Injtances, hy aucce^Mve pbtforms, of flat 
alluvial tand, rising one above anolber, and marking llvr different trvels 
Oil which the river ha* nm at different period* of lime. Of thmeH the 
number to be distinguished^ in some instances, ts iwt less titan four, or 
e%*en ^vt ; and this necessarily carries us back, IBce all the openittons 
wc are now treating of, to an antiquity extremely remote: for. if it be 
cccisidered. Ihat each change which the river makes in its bed. obUterate» 
at least a part of tl>e mouttineiits of foniter dmngci, we shall be mn- 
vincecl, that only a tmaQ part of the progression can leave any di«tinct 
memorial behind it, and that there Is no reason to think, that, in the 
part whaeb we see. the beginntng is iochided. 

!n the same manner, when a river imderrniiK* tU banks, it often 
discovers deposits of saitd and gravel, that liavc been made when it ran 



• 



EIOHTBENTH CBKTURY SCIENCB 



an 



on a higlicr Icvd than it docs at present. In other insUncc*, tbc same 
»mu ftrc 5/etn on both the bviks, ibough the bed of ihe river h now 
s.\mk deep l>etv/e«it tliem. ant! ptrhaps holds as binding s c6tirs« through 
tbc ftohil rock, as if it Aowed along the surface; a proof that it muit 
ha^^ begun to sink its bed, when it mx ihrou^h such loose materials as 
opposed but a vcT} incoiisider&blc resiftlance to its strvanu A rivcf, of 
whidi tlicr cKmru^ U ficith Sirrjienttnt juul dtreply c^x<:^vale<l m (lie rock, is 
among the phcnon^ena, hy winch ihe slow waste of the land, and also 
the eause of that waite, are mott directly pointed out. 

It is. however, where rivers is^ue through narrow defil<4 among 
mountains, that the identity of the strata on both sides is most easily 
rcco^oi.i<xl, and ranaH<ed at the sanie time M^iili ilic greatest wonder. 
On nl^^rrving the PoIimiAck, when: it ]irrwtratei( the ridge of the Ale» 
gany mountain*, or the Irtish, as Ir inues from the defiles of Altai, 
there it no man, however little ad<!icted to geological specuUtioos, who 
does not inm]C<!iatdy acknowledge that the mountain woa once continued 
quite across the space in which the river now flows ; and if he %xn^tures 
IQ feaaon cnncrniin); the cau.t^ of ki wonderful a change, he aKcribei 
ft to some great convulsion of nature, which has torn the mountain 
asunder, and opened a passage for tJie waters. It is only the plitlos- 
opher, who has deeply meditated on the efreet* which action long coq- 
Itnued 19 able to produce, and cm the simplicity of the means whtdi 
nature employs in all her opcraticns, wHo sees in thi» nothing but the 
gradual working of a siream, that once flowed over tite lop of the ri<tffe 
which it now intersects, and ba* cut its course through ihc rock, in the 
same way, and almost witlt the same instrument^ by whidi the lapidary 
divides a block of marble or granite. 

ft la highly interestutg to trace up> in tliis manner, lite actioci of 
causes with which we are familiar, to the prodoctioo of effects, which 
ai first seem to require tlie inlroductfon of unknown and rxtr^iordinan^ 
powers; and it is no less intcrentng to observe, how skilfully nature 
has balanced tlte aciio«i of aU the minute causes of waste, and rendered 
them conducive to the general good* Of this we hare a mosi remark- 
able instance, in the prori^on made lor preserving the soil, or the coat 
of vegetabTe mould spread out over tlie surface of the eank This coal, 
as it oonstias of loose rmieriah. Is easily waUted away by the rain.^, and 
It conttnuaUy carried down by the rivers into the tea. This effect it 
vistbTe to ever>^ one ; the earth is removed not only in the form of sand 
and gravel, but its finer particles stupendfid in tbc waters, tinge those 
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of some rivers co?iliniiaUy, and thc«c of all occasionalt;^, thai if, whai 
Ibcy arc flooded or swollen with rains. The <3iiajitit)- o( earth thua 
carried dowr. varies actording to drcumsiances ; It lias been computed^ 
in sofiic In^rances thai the water of a nvcr Id a i^ood^ contain* earth/ 
matter suspended in it, amounting to more than the two hundred and Af- 
lieth part of its own bulk. The soil, ilicrefore, is continually diminiUied, 
its part* hcmg transported from higher to lower levels, and finally de- 
livered into the tn. But it is a fact, that the soTI, notwithstanding, 
remains [he same in quaniity, or at least nearly the sanie, and must have 
done K\ ever since the earth wa« the receptacle of annnal or v^etable 
life. The soil, therefore, is augmented from other eausea, just aa much, 
at an average, as it is diminished by that now mentioned ; and this aug- 
iTKfitation evidently can proceed from nothing- but the contanst and alow 
dbi Ell c^ ration of the rocks. Tn the permanence, llicrcfore, of a coat of 
vegetable mould on the snrfaee of the earth, we have a derncvtftniltve 
proof of tlte coniinual desimction of the rocks; and cannot but admire 
thcaldll with which the powers of the many chemical and mechanical 
agents employed in this complicated work, are so adjualed. as to make 
the supply and tlic waste uf the soil exactly equal to one another, 

Before wr lake Ir^ivc of the rivers anti (he plains, we mnst remark 
another fact, often observed in the natural history of the latter, and 
clearly evincing the former cxiBtencc of immense bodies of strata. In 
situations from wliich Uiey have now entirely diaappeared. The fact 
here alluded to is. the great quantity of round and hard gravd, often Eo 
be met with in the ^il, under such circumstances, as prove, that it can 
o«Iy have come from the [lerompocition of rocks that once occupied the 
very grotmd over which this gravel is now spread. In the dialk cotat^ 
try, for vnclaoce, about London, the quantity of Hints tn the soil is every 
where freat ; and, In particular situations, notliin^ but flinty gravel b 
lound to a considerable depth. Now, the source from wliich ibcae flints 
are derived b tpiitc cvi<lent. for they are precisely the same with those 
contatned in the,cha!k bed«, wherever these last are found tmdifturbed, 
and from the dettnsction of sudi bttU the>- i>o doubt originated- liencc 
a great thickness of chalk must have been deoompoMd, to yield the 
tiuantities of Aints now in the soil of these countries; for the Hints arc 
htit thinly scattered through tlte native chalk, compared with ihdr 
abundance in the k>04e earth. To afford, for example, luch a body of 
ffinty grard as ii found about Kensington, what an CQorn:>otis quantity 
ofchalk rock must have been destroyed? 
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Thi5 art:inncfitt which Dr. Huttor has applied p&rticularlT to the 
chalk counirirs, tnay ht rxieidcd to niany oUicrs. The great plain of 

, n«r the moiuh of the Rhone, i* well known, and is re([arded 

vrodder, even in af^t$ vrh«n tlie nattirol histOT>' of the globe W48 
not an object of much attciition. The immense quoDtity of Urge round 
gravd stoac^ with which ihU extensive plain U entirely corerod, has 
becD &(tppoi5ed. by saxtc mlneralogisif^ to Iiave becii brought down by 
fhe Durance, aR<] oilier torTeTit;^. frcm the Alp»; btit, on fnrther exam- 
hutlon. has bc<en found to be of the same Vtnd thai is coniaincd in cer- 
tain hortfontal layeri cf piKl<Iirc< stone, which are tlie basi» of the 
whole plain. It eanrtot be doubled, therefore, iliat ilic vast body of 
gravel spread ever it, has orif^inatcd from the deflruction of Uycrs of 
the »une rode, wlikh iiiay perhaps have risen to a great height above 
what i% now ihc mrface. Irrlretl, from knowing the dqiih of the 
grav-^l thai covers the plain, and the average quantity of the like gra\<el 
contained in a given thicknetfi of rock, one mif^ht estimate how much of 
the latter has been actually worn away. Wlictber data precis enough 
ornJd be fowbd, to give any weight to such a cconpittalion, must be left 
for foiure inquiry to deterininc- 

In thew iTLtiancm, chalk and ptH]ding-*Unjc> by conlaining in them- 
selves pan* infmitely le« de«rniciib1e than their geneml mas>, have, 
after they arc worn away, left behind them very unequivocal marks of 
their cxiUence. The same has happened in the case of mineral vcina. 
where the mbsunces Ica^-t subicct to dissolution have remained, and arc 
»callered at a great diHiana^ Snwn (lirir native ptatrn Thui« gok!, the 
lean liable ro deconipotttion of all the metals, is very generally diffused 
through the earth, and i« foimd, in a greater or lets abundance, to the 
land of ahnoftt all rivers. Bat the native place of this mineral ia the solid 
rock, and from diencc it must have made its way into the soil. Thist 
therefore, is another proof of the vafil extent to wbtdi the dcgradatkin of 
the lan<l, and of the rock, which is the basis of il. has been carried ; and 
consequently, of the great difference between tlie elevation and shape of 
the earth's s^rrfaee in the present, and in former ages. 

The vemi of tin fnmiah an arfrumcnt of the ftame khul. llic ores 
of ihis metal are very indestructible, and little subject to decompoaitioci, 
so that they remain v-er>' long in the ground witliout change. Where 
there are tin rdns, as in Cornwall, the lin-stone or tin ore i« fouTxl fai 
great abimdance in sneh vallies or tfrarm zt have the tame direction 
with the veins ; and hence the streaming^ aa it b called, or wa&hii^ of 
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ihc earth, to obtain the Un-*tonc irom it. Now, if it be considered, that 
aoiK of t1ii$ ore can iuvc come inio xhe kjvI but from puis of a vein 
ftcttully ijMlroycd, it must appear ^idetil lliai a great waste of ihrte 
reiiu liu taken place, and consequently of t!i* Kchimis or grsnitc in 
^vhich ihc>' arc conlaincd- 

Thc9c leftiODft, which the gcclOj^iM is taught in flit and open cotm- 
Irka, become more »1rikinf:. by the »tujy of iho« Alpine tract*, where 
the sarfaci- of tlie ortl) attains its greatest e!e%atto<u If wc suf^tose 
bun placed for the ftnet iinK" in the midvt of inch a ccene, ax «oon ai he 
ba» reco\-er«il from llie impression made by ihe novchy and nugnifi- 
ccncc of the (pectoclc before him, he begin* lo dbcover Uic footctep* of 
tbne, ajifl to perceive, that tlte works of nature, ti»nal]y <!cenie4 the most 
pcnnaiicRt, are thotc on vtbkh the characters of ricissitttdc are most 
deeply imprinted Hc*«s liirnsclf in liicmidslof a vast ntbu wticre llvr 
prccipicejt which rite on all Mr^ wtib cncti boIdneM am! asperity, tht; 
^urp peaks of the granite mountains, and the huge fraprems that sur- 
found their bases, do but mark so many epochs in the progress of docay. 
and p<Mnt out the encq^ of tho9e destructive causes, which even the 
nagnilude and solidity of such great bodies have been unable to resist 

The TcsixU of a more minute hivesttfj^ion, b in perfect mtimm with 
thb general ImpnesAioo. Whence is ii. that the elet'aiion of mountains 
b so obviously connected with tite hardness and indei^nictibility of 
the roclcs which ccmpofrc them? Why Is it, thai a lofiy niountain of 
soft and secondary rock is nowhere to be found ; and that such drains, 
as tlic P>rei:ecs or the Alps, iicver constit of any but ilie hardest stone, 
of );ramle, for instance, or til tlxAe priiriary strata, which, if we are to 
credit the preceding theory. ha^Y been iwice beared In the Ares, and 
twice tempered in the waters, of the mineral rei^ions? Is it not plain 
that this arises, not from any direct connection between the liardncss 
of stones, and their height in the atmospherct bo; from Ibis, Ihat the 
waste and detritus to which all ihin£:s arc stibject, will not allow soft 
ami weak Mibvlances ki remain kmg hi an exposed and eterateH siiiti* 
tion? Wert? it not for this. tIte secondar}' rocks would be in position 
superiiKUiTibcnt on ihc primary', (as they no doubt have at ccie tuno 
been,) in tlie hij^hcst as welt as the lowest situations* or acnon; the 
mountains as well as the plains. 

Again, wherefore is it, that amOng alt mountains, remarkabfe for 
llietr ruggedrveu and asperity, the rock^ on cxambuilan, is always 
fomd of very imcqual destroaibjlity, sook parts yielding to tht 
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wcfllh^T, and to ifac other causes oi di3Uitagrati<J^> miich more slowly 
tlian ibc rest, and having strength ^ufBckot to support thcni£d>Y5, n-bcn 
left alone, in slender p/tamids, bolJ projcciLons, aiid ovcHisnging cliffs? 
Where, on the other hainfl, the rock was^tcf uniformly:, ihc mount^iin* are 
sifniEar to one another; their nrellfl and slopes are fiT^tler and they are 
bouiided b>- a waving and continuous surbcc. Tlic intcrmcdtaie de- 
grees of resistance which the rocks oppOiSC to the causes of destruction, 
produce inteitncdlale foniis. It is lliis whtcli gives to tlie niountatus, of 
every different iiperie* of nxl:> a different habit and expression, and 
which, io pariicular, Jiaa imparled to tliose of granite tliat venet^le 
and majc£iic character, by which they rarely fail to be difiting^shcd. 

The structure of the vallies among tlie mauntains, shon-s dearly 
to what cause their existence is to be ascribed. Here we have first a 
lari^e valley, communicating directly with tfie jihuii, aiiil winding \tc- 
twcen high ridges of moimtain^. while the river In the botioni of h d<s 
scends over a surface, remarkable, tn such a scene, for its uniform 
decthity. Into tliis, open a mulltttide of transverse or secondary val- 
lies, intersecting the ridges on cither fide of the former, each bringing a 
coutributiom to tlie iiuiii stream, proportioned to its magniture ; and, ex- 
cept where a cataract now an<l thm inirrvrneK, all having that nice 
adjustment in their levels, which is the more wonderful, the greater 
tlie irTegularit>" of the surface. These secondar^^ valltei Iiave others of 
a smaller ^tc opening into them; and, among mountains of the £rat 
order, where aQ is laid out oo the grestc^i scale, ihcsc ramlficaltcaia are 
continued to a fourth, and even a tifih, each dimlnisliing in slje as it 
increases In elevation, and a^ its supply of water ts less. Through them 
all this law is in general obien'ed, that where a higher valley joins a 
bwcr one, of the two angles whidi it makes with the latter, that which 
is obtuse is always on the descending side; a bw that ts the umc witli 
that whicl) regutata the confluence of streams running on a surface 
nearly of uniform tncLinaCion. This alone is a proof that the vallies are 
the worlc of the streams; and Indeed what else hut the water itself. 
wx»rkmg its way ilinwgh obdacles of unequal resistance, could taw 
opened or kept up a communication between the inequalities of on ir- 
rt^Iar and alpine surface ? 

Many more arguuienis, all leading to the same cOficlusion> may be 
deduced from the general facts, bncwn in the natural hjtiory of motm* 
tains: and, if the Oreologisi would trace back the progress of waste, 
till lie oome in sight of that original structtire, of whkh Ihc rctnains ore 
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*ttn SO vart, he pcrcHvcs an imnmsc mass of solid tocV> nakrd and 
on^apely, a< it 6r*t eincrf^td from the dMp, and incompanbly gnat«f 
than all that is now before liinL Tb? opcrstion of rains tuid lorrenU, 
uiodiiicd b> tlie Iiardncsa and itnadly of Uk rock, hu worked out the 
Uhholc into eU prr;<rnl form ; tuft hnllowol out the vallies. and {rradually 
detached the mountains from llie general mass, cutting down their «ides 
into steep precipices at one place, and smoothing Ihcm into gentle dedtv- 
itic« at another. From this haa resulted a tranflponalfon of materials, 
which, both for the qtiantily of the whole, and the ma^itude of the 
indivi^lual frai^nenia, mu»1 seem inCTe<I{b1e to every one, wtio has tiot 
learned Eo calcniale tlie efTc^s of continued action, atid to reflect, that 
length of time can convert acddental inio steady cansei. Hence frag- 
ments of rock, from the centi^ chain, are found lo liavc travelled into 
distant ralties, even where many inferior ridges intervene: hence X\\t 
granite of Moat Blanc is seen in the plains of Lombordy, or on the 
aides of Jura; and the ruins of tlic Carpathian rootnttaiiis lie scattered 
over the shore? of the Baltic. 

Thus, ttitti Dr. Kiitton, we ihall be disposed to conrider those gfTeai 
chvns of motintains, which traverse the surface of the globe, as cut 
out of masses vastly greater, and more lofty than any thijig that now 
remains. The present appearance? afford ro data for calculating the 
original niagnilndc of these nia»:tes, or the height to whkh they may 
have been elevated. Tlie nesrest estin^ste we can form b, where a 
ehain or group of mountains, like tho«c of HoM tn the Alps, is horicon* 
tally stratified, and where, of consequence, tlie itndistnrbed position of 
the mineral beds enables ua to refer the whole of the present tnequaN 
Hies of the surface to the operation of waste or decay. These moun- 
tains, as they now stand, may not inaptly be compared to the pillars of 
eariJi which workn>e5i Ica^-e behind them, to afford a measure of the 
whole quantity of earth which they have removed. As the plllara, 
(considering the mountains as such,) are in tliis ease of less height 
than Ihcy orij^inally were, so the measure furnished by them is but a 
liroit, which tlx quantity sought muat necessarily exceed. 

SikIi, accoeding to Dr. Iluiton's limxy, arc the changes which the 
daily op eratio ns of waste have ivrodoeed on the surfacr of the globe. 
These operations, biconsiderabte if taken separately, become great, by 
iasptrvv«ntolheaarocend, iKver coimteracttiqr on^ mother, but pro- 
ceeding, through a penod of indefinite extent, coQliciually in the same 
directkNL Thus every thing descends. Dodung returns upward; the 
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har<) snd wft bodies every wliere disiolvG, and th(^ loost^ and soft ao 
Vihtrt ccRsolithte. The powers wbkh 1«nd to preterve. 2nd thoce 
which tend 10 diangc the ccndilion of the earth's surface, vc never in 
c<]tiiIibno; the latter arc, la all cases, the mon powerful, and, in rcspcet 
of ihe formeTr arc like living ui comi^ariion of dcul forces Hcnoe the 
bw of dceay Is one which suffers no rxcepiion: The elements of all 
bodtet were once loo«e and unooimected, and to the same stale nature 
has appointed that they should all return. 

Jt ifFords no prc3uin))tion ai^ainft the reality cf this progress, that, 
in re^>eel of tnan, it is loo slow to be ininicdiatcly perceived. The ut- 
most poTtitKi of il to which our experience can extend, is evanescent, in 
eomparison with the whole, and must be regarded as The tnomentary 
tncrcsneni of s vast progression, circumtcribcd by no other limiis than 
the duration of the world. Time performs the office of intcgratinj; the 
inftnilcftjoial parts of which ihis progression 1$ niade up; it collects 
them into one sum. and produces from them an amount greater than 
any that can be assigned. 

\\'hile on the surface *>f ifte earth so mi!eh 11 every where gotng to 
decay, no new production of mineral substances is found in any re- 
^on accc5dit>le to mnn. The instances of what are caJled petrifaetionj, 
or the formation of stony substances by meaiu of water, which we some- 
tJmes observe, whether they be ferruginous concretions, or calcareous, 
or, as happens in some rare cases, stilecoits sulactlies, arc too few in 
number and too inconsiderable in extent, to be deemed material cxcep- 
tioQs to this i^eneral rule. The bodtes thus j^eneratcd, also, arc no 
Eooncr formed, than tlicy become subject to waste and dissolution, like 
all die other hard sulutanccs in nature; so that they but rcl^d for a 
while the progress by which tliey are aD resolved iitio du^, uid ssoooer 
«r bter commttle*! to die bo4om of the deep. 

We arc not. however, 10 imagine, that there is nowhere any n%eans 
of repairing this waste; for, on comparinfr the conclusioo at whicli 
we arc r>ow arrived, vie. that the present continents are all poing to 
decay, and their materials descending into the ocean, with the propose 
tkm first laiJ tiuun. tliat lliese sanw continents are cumpo»d of mai^ 
rials which must have been colleeied from the decay of fortner rocks, 
it is Impossible not to recognise two correfponding steps of the same 
proffress; of a progress, by which miner*] sobstaaccs are svbjeetcd to 
the sane scries of changes, and alternately wasted away and renovated. 
In the same mioDcrf as the present niineial substances derive their 
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origitt from substances similar to thcmsclvw; «>, from tJic land now 
going; to clrcay^ the s^miT ami gravel fonntng on ihe i^a ftJiore, or in die 
bed&of rivers; from Hie iJtdlEan<l corals, which In fiuch enormC4i& quan- 
tities an: every da^ ficcomutated in the bo«om of the sea; from the drift 
wood, an<l the multitude of ve(^etable and anina] rcnulns continually 
d^osiied tii the ocean : from all tlicse vc cannot doubt, tliat strata arc 
now iuTttx'ui^ in lliosc ie}^iiiu<i, to which nature aeerns tu 1i;tve confined 
the powers of minrral rtjirodtidion ; from which, after betng consoli- 
dated, ili«y are again destined to emerge, and to exliibli a teriet o£ 
dungcfi similar to the past. 

How often Diese vidsMiudea of decay and reno\-ation liave txcn 
repeated, is not for us io determine; they constitute a series, of whicli, 
Ai tile aullior of t!its ihrfiry h;iK rrmarkeil, we neither »«« ihe t)e|;iniii]ig 
nor the md ; a dmim^tRnce that accord; wfW with what is known con- 
cerning other pant of tlie economy of the world. In the coatinoation of 
the different species of animals and vegtlablea that inhabit the catlh, 
we diaccm neither a l>C4;inninj; nor an end; and. in the planctar)' vno- 
liODS, where geometry l^aa carried the eye so for both into the future 
and the past, we discorer tui mark, eitlirr of tht? comtncnccmmt or 
Uic termination of the present order. It i$ unreasonable. Indeed* to 
suppose, that such marks should any where exbt. The Author of na- 
ture haa not given bws to the univeriie, which like the inMiiutions of 
men, carry in thenuclvcs the elements of their own destruction. He 
has not permitted, in his worka, any symptom of infancy or of old age, 
or any sign by which wc may e«liiriair cither their future or their paHt 
duration. He may puT an end, as he no dcube gave a beginning, to the 
present system, at sonoe determinate period ; but we may safely conclude, 
that this great catastrophe will not be brought abotit by any of tlie bwa 
now existing, and that it ii^ not indkated by any th&ig which we perceive. 

To atoot, thereCore, that, in the tcontfmy Qf ihr nvrld, tvf sf€ no 
m^rk, ettker of a h^^inmng or an end, is very dlfTerent from affirming, 
that the world had no beginning, and witi have tw end. The firvl ta a 
eondusion justified by common aenac, as well as sound phikMophy ; while 
tbe second is a pre^umpltiotis and anwammtablc assertion, for which no 
reason frocn experience or analogy can ever be aasigne^L Dr. Hattoa 
miglit, therefore, jusil) complain of llie ui«:andid criticism, which, by 
snbt^iluting the one of thcw asAeriBons for the other, endeavoured to 
load his theory wiih tbe reproach of alheism and ImfMety. Mr. Kir- 
wan, ID britiging forvi-anl this tiarsh aiMl iiMoundc<l censure, wa« neither 
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anlruted hy the tf^rit, tiot ^idcd by ^it maxims of true philOiOfihy, 
By Ui« gpirii oi philojophy, he inert hare been induced lo reflect that 
»uch poixjnc^l wc:lJK)n^ as he wa* prepanii|: tv u»c, arc hardly ever 
allowable in scientilk contest, as having a ku dlra:! tendency loover- 
throw Uic %ysJtcm, than to hurt the p^r«on cf in adversary, and to 
wouDdr perhaps incurably, his mind, his rqniUiticm, or his peace. By 
the maxims of philosophy, he must Iiavc been reminded, that, in no gait 
of tlic hbtorj ol nature, haa any mark been discovered, either of the 
beginning or the end of the present order ; and that the geologist sadly 
mistalots, both ihe object of his science and tJie limit* of hi* understand- 
ing, who thinks ti hi« bufjine^fi to e^lain the means employed by Infin- 
ite Wisdom for eslAblishinf; the lawa which now co\^ent the world. 

By attending to thc^c obvious considerations, Mr. Klrwan would 
have avoided a very illiberal and ungenerous |>rocecding; and. however 
he might liavediiTercd fn^ni Dr. Mutton as to the inilh of his opintonf, 
he vxmid not have cen»ired tlieir lencSency witli iiuch raih and unjust!-* 
fiaUe Mvcrlty. 

But, if this author may be blamed for wantinf^ the temper, or neg- 
lecting the rules of plulosopluc inTcstig^ation. he is hardly Icsft culpable, 
for having so slightingly considered the Kopc and spint of a work which 
be CDDilcmneil ±o freely. In thai work, uiMciii uf fiiLdln^ ilie wofld 
reptietenled ai^ the result of necessity or chance, which mighr be lookrd 
for, if tlie accusations of atheisni or Impiety were well founded, we see 
everywhere the utmost attention to disoover, and the utmost disposi- 
tion to admire, tlie instances of wt*e an<l tiene^ceni design manifested in 
the itfucture, or economy of the world. The enUrged vicw» of thcK, 
nhidi his geological system afforded, appeared to Dr> Huiton himself 
as Its mr.st valiiahV rmill, Tbry were the pnTlit nf te nhich he con* 
lemplaied with greater dellghi; and he would have been less flattered, 
by being told of the ingenuity aitd originality of his tlicory. than of the 
addition which it Imd made to our knowledge of finaJ causes. It was 
natural, therefore, that he should be hurt by an attempt to acaise him 
of opinions au different fnnn tlioMr which lie !iad alwa>^ taught : ated if 
he answered Mr. Kirwan's attack with warmth or asperity, we must 
asctibe U to the indignation excited by unmerited reproach. 

But to return to the natural history of the earth ; Though there be 
in it 00 data, from which the conunencement of the present order can 
be ascertained, there are many by whidi the cxiMcnce of tliat order may 
be trace<l back la an antiquity esctremely remote. The hrd« of pnmH 
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tivt schUtua, for instance, contain eaii<l» gra\<cl, and other materiab^ 
collected. A» already shown, from the dimliition of mmeml bodies; 
vliidi botllrs, therefore, must have existed long Wfore tlie oldest ]un 
of ilie land vra» formed. Again, m UiU gravel we aometime^ fiad plectt 
of fiandstooc, and of oth^ Gompound rocke, by vrhieh wc are of course 
Cftrried bade a step fnrther, h> as to reach a system of thin^, from wliidi 
tbe present la the third in succcasion ; arid this may be conaidered as the 
tno4t ancient epoch of which any memonal cxista in the rccorda of the 
fossQ klngilotiL 

Next in ihc order of time loThecofitolidalion of the primarT Mnita, 
we must place their elev'atiOD, when, from being horiiontal, and at tbe 
bottom ol the ma, they were broken, act on edfce, and raised to the sur- 
face. It is even probable, as formerly observed, that lo this Mtccecdcd a 
depreasioD of the uinc strata, and a second elevation, v> that they hare 
twice vi&iteil the superior, ai^d twice the inferior regioni. During the 
teeond immcmion, were formefl^ fint, the great bodies of pudding-stone, 
tlut in £0 many fnsunces lie iinmcdbtelj above them, and next were 
dcfKisite^l the »lrata that are strictly denominated second:tr)'. 

The third ueat event waa the raising up of this compound body of 
old and new strata from the bottom of the ua, and forming it into the 
dry hind, ur tlie anUinc^rUH ^la iUcy ikiw i^aihI. Contemporarj with ihU, 
we must suppose the injection of melted matter among the strata, and 
tbe consequent fonnatton of the cr><siallifed and unitralified rocks, 
namely, the granite, metallic veins, and veins of porphyry and whin- 
stone. This, howevcf . b to be oonaidered as embracing a period of great 
duration; and it mufit always be recollected, that veins are found of a 
very tUfTeTent fonri4iLon ; su lliat when we hpeak generally, h is i>eTli;ipa 
impossible to state anything morr precise concrrrnng their anttqutfy, 
than that the)- are posterior to the strata, and that the veitia of whin- 
stone ft<m to be the mo«1 recent of all, as Ihey traverse every other. 

In the fourth place, with respect to time, we must class Uic facta 
that regard tbe detritus and waste of the bnd. and must carefully dit- 
lingnikb them frnm the more ancient [iietiomena nf the minrral king- 
dom. Here we arc to reckon the <Jiaping of all the present {neiquaUtlo 
of the surface : the formation of htlls of gravel, and of vrlmt Imve bc«n 
called tertiary strata, conasting of loo<e and isnoonsolidatcj macenala; 
also eolkctions of shells not mincraUied, I3cc those In Tourainc ; such 
pctrifactioos as those contained in tlur rock of Gibraltar, on the coast of 
Dalnntia, and in the cares of OayreudL Tbe bones of land antmals 
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foitAd in the toil, soch a« those of Siberia, or North America, are prob- 
My more recent tlvn any oC the former. 

These phenomena, then, are all 9o nutny marks of tbc Up^ cf time, 
among which the pnnciplct of geology eiuhlc lu to diiitmir»-uh a cer- 
latr order, ko iTiat w knovt somt: of ihem to be Tnorei anJ uiherft lo br 
less distant, but without being able to 3»ccrtain. with any «xacine»s, the 
proportion of the immense inteT>-al» whidi separate them. Tlie^e mter- 
vab admit of no comparison with the astronomical measures of time, 
tbcy cannot be rjLpresaed by tltc rerolutiona of tbc sun or of the xtjOOiW 
DOT b there atiy i)'Tiehroni»ni between the most recenl epochs of tbc 
mineral kingdom, and the mott ancient of our ordinary dironolot^. 

On what ia now said is grounded another objcetion to Dr. Httt- 
lon's theory, namely, that the hi^i antiquity ascribed by it to the earth, 
ia inconsistent iii-ith that system of dironology which rcsl« on tbc author- 
tiy of the Sacred Writings. Thi« objection would no doubt be of 
weight. If tlje hig!i antiquity tn qtie«lion were not restricted tirerdy to 
the globe of the earthy but were ahn extended to the human race. That 
the origin of mankinil doei not go back beyond six or seven lUouund 
years, is a position so involved in the namtivc of the Mosaic bookd, that 
an>t]iin|;: mooDsbtert vrith it wotild no doubt ±1and m opposition to the 
tefitimony of those ancient rooofds. On this subject, however, geology 
la sileiit; and the history of arta and Kcienee-c. when traced a^ high as 
any authentic monumenta extend* refers the begiunings of civiliaaiion 
to a date not very different from that which ha« juKt becti mentioned^ 
and infinitely within ibc limits of the most r«ccnt of tbc epoche, marked 
by the phj^ical revolutions of the sclobe. 

But on the otiker band, tlie aulliority of l!ie Sacred fWlcii trems to 
he hitt little trlerr«ted in what regarrti tlie mere antiquity cf tlie earth 
lUelf : nor does it appear that their language is to be understood liter- 
ally concerning the age of that body, aity more than concemirg its 6gure 
or its motion. The ilieor>- of Dr. Hntion stands here precisely on the 
same footing with the system of Copernicus: for ihcic is iu> reasim tn 
suppose that it was t1>e imrpuie of renrlaiiou to ftimiih a standard of 
geologicat any more than of sstronotrical sdence. It is admiued, on all 
hands, that tlie Scriptures are not intended to resolve physical ques- 
tions, or to explain matters in no way related to the morality of hunan 
Ktiona; and if. in consequence of this principle, a considerable latitude 
of interpretation n^it not allowed, we shoolil continoc at this moment 
to believe that tlie earili is Aa: ; thai the sim moves anoond the earth ; 
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$ni that llic clrctimfcrcncc of Uk circle is no inorc than three liniea its 
dUmcirr. 

It >& but reasonable^ therefore, lliai wc <^hoiild extend to the geol- 
Of^ist ihe sunc liberty of ftpccubiion, which the ottronomer and tnath- 
cmatician arc Already in poue^won of; and this may be done, by 
supposing thit the chfonolocy of Moses relates only to tlie human race. 
Thif liberty is Dot more neces&ary 1o Dr. liutton th^i to other thcoristA. 
No tngentiily Ijas lieni at>te' to reciwicite the natural hintrjr)' of the }{1c49e 
wi^ the opjnton of its recent origin ; and accordingly the cosmologies of 
Ktnvan and Dclue, though contriveH with more mincraloffical skill, arc 
not Icaa forced and unaatta factory tlian those of Btirnct aii<l Uliiaton. 

It is impouible to look back on the system which wc hare thus 
endeavour^ to illustrate, without being Jktrtick with l)ie norelty and 
braiily of ihc views which it *e1< bcfcrr ni. The very plan and lampe of 
it distinguish it from all other theories of the earth, and point it oiti as a 
work of great and origins! ini/ention. The sole object of such theorict 
haa hitherto bccti, to explain the murmer in which the present laws of 
the mbcral kingdom were 5rst established, or began to exist, without 
trratirg of ttie manner in which ihcy miw prootitfi, and by which iheir 
continuance Is proviJed for. The authors of these rheorirt have accord- 
i0gl/ gont back to a state of things altogether unlike the present^ and 
have confined their rcasoninE:s, or thdr lictioos, 1o a crisis whidi haa 
never existed but once, and which can never return, Dr, Hutton. cci the 
other hand, has gui<leil his investigation by the p^osoi^lncal maxhn. 
Cf^tisom natunili'm ft njctijfu/nn iiu<ifrimus^ fion rar\mt rt foftuiiam. Hi« 
thcor)'r accordingly, presents us witli a system of wise and provident 
•conotnyi where the sanio instruments are continually employed, and 
where the decay and renovation of fossib lacing carried on al the same 
lime in the different region* allotted to ibcm. preserve in tl:e earth the 
oonditiona essential for tJie support of animal and Te^etalilc life. We 
have been long accustomed to admire that beauiifnl comrivancc In 
nature, b>' whkli tbe water of the ocean, drawn up tn v-apour bj? the 
atrnospbere, iirpans, in iis descent, fertility to the earth, and becomes 
the great caiue of vq^etalion and of life; but now we find, that this 
vapour not only fertilises, but creates the soil; prepares it from the 
»olid rock, aikd, after employing it in the great opcTation« of the sur- 
faee, carries it back into the regions vtliere all its niiueral characters are 
renewed. Thus, ilie ciroUation of moisture through tiie air, is a prima 
movtr. Dot only fai the annual succca^on of tlie seasons, btH tn the great 
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gtolo^cal cydc, by which the waKtr and rq>nrKJi)clion of rnlir*^ con* 
tincou is cifcumAcribM. Pcrtupt a more iiriking view than thii, of the 
wisdom that presides ever nature, wzs never preseoicO b>' any philo- 
sophica] s>'«tcin, nor a greater addition evxr made Co our knowledge of 
JrnaT causes. Tt Is ait udditlon which |:lve^ emiMslency Id tlie rvst, by 
proving that cqtial foiTKight h rxmnl in providing for tJic whole and 
for the parts, and tliat no leis care U taken to niainiain Uie eon»titution 
of the earth, than to pre^ene the tribes of animals and vegetables which 
dwed on tt5 surface. In a wor<I, it i» the peculiar excellence of thi» the- 
oiy, that il aftCribe* to the phenomena of geology an order sioiilar to 
that which eju»l» in the pravincu of nature with which wc irc best 
acq\iainted; that it produces seas and continents, not by accident, but 
by the operation of regnlar and nnifomi catisef ; that it makefi the <iecay 
of one pan aub^ervient to the resioraiion of another^ and gives stability 
to the whole, not by perpetuating individuals, bvt by reproducing than 
>n succc»icm. 

Again, in the cletaiU of ihU theory, and the ample deduction on 
which it is founded, wp n^eet with many facts and observaikms, either 
entirely new, or hitherto very imperfectly understood. Thxi*, the vein« 
whtch prodtice from masses of granite, and penetrate tlic incumbent 
sch;£ltu, had cither escaped the obscrk-ation of former mmcralogistt, or 
the Importance of the phmcnTictia had been cntirrly overlooked. Dr. 
Hulion has de^ribed the appcaraiKes with greai accuracy, and drawn 
from them The moat mtereiting conclusiorw. At the jnnctioo of the pri* 
mary and secondary strata, the facts which he lias noted had been 
obccrved by othcm; but no one, I thinks hnd $o fully understood the 
language which they spcak« or had so clearly perceived the conscquencea 
that necci^sarily follow from them. He ia the finl who dtslincily pointed 
out tlw cbaracfrri whfdi ilisringuiOi whin^tone from Tava, and wl*o ex- 
plained the mie reUtion that subsit^s between these subftancea. He 
alfo discovered the induration of the mata, in contact with vdas of 
whin, and the charring of the coal m thdr vicinity. Hb theory also 
enabled hint to determine the aflinily of wbtnsione aiid granite to arte 
another, «id thdr relation to the odicr great bodies of the mineral 
kingdom. 

To the obwrvations of the same excellent geologist we are mdcbtcJ 
for the knowledge of the general and imponani fact, tliat air the hard 
sttbstanoM of the mineral kingdom* when elr^'alcd inin tikr aiinoftphete, 
have a tendency to decay, and are n^bjecc to a disiinegniiion and waste. 
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to which DO limit can be 3ct tut that of their cntirv destruction ; that bo 
provUkm la mftdc or Hvc ^urfauDC {or repairing: this svastc> and (hat there 
no new foaiil i* produced; tliat tlie fommfion of aU the vari«^ scenery 
which (he surface of th* canh exhibits, depends on the opcnrtion of 
causes, th^ momcntao' exertions of which are fatniliAr to u^ iboiigh we 
knew not before the cfTects which their acctimutatetl action was able to 
pruflucc These are £ac(& In the natural history of the C2rih> the diKOvery 
of which \% due tp Dr- Hiitton; and, kHiiuUI wc lay all furtlirr ajvccula- 
tiofi aside, and consider ihe lh«ory of the earth as a work too great to 
be attempted by niLn, we nyxist still regard the phenomena and laws just 
rocntioped, as formini- a solid and valuable addition to our k>iowI>c<Ige. 

If we would compare this theory with others, as to the invisible 
agents which it cmplriyK, we miis-l cotiSHider, tliat ftrc iuid water arc tlic 
two powers which all of ihem must make use of. so that they can differ 
only by the way in which they combine the*c powers. In Dr. Hulton's 
syslcni, water is first employed to deposit and arraot^e, and then fire to 
consolidate, niincfatuc. ajid lastly, to elevate the strata; but, wJtb re- 
^KCt to the UTisiratiliefJ or crj-stalliird wibMancc*, ihc action of fire only 
is recognised. The sy&tem having leaat affinity to Ibis Is the Neptunian, 
which ascribes the formation of all foineraU to the action of water akme^ 
and exicnda this hypothesis even to the unstratifkd rocks. Here, there- 
fore, the action of fire is entirely excluded; and tlie Xeptunbts have 
certainly made a great sacrifice to the lovr of iruih, or of par^doXj In 
rejecting the assiitance of to powerful an auiiUar)'. 

In the systems whidi emptoy the agency of the latter element, wt 
are to look for a greater resemblance to that of Dr. tiutton, though 
many and great marks of distinction are easily pcrcei\^d. In Ihe cos- 
mologies, for cxarn^^. of Leibciita and Dtiffon, lire and water are both 
emp1oye<t, as weU as in this; but they are cmpksyed in a reverse order. 
Thesac iJhiIoso{diers introduce the action of fire fml. and then the action 
of water, which is to tnven the order of nature altogeiher, as ilie con- 
solidation of the rocks must be postenor to their stratifKatioiL Indeed. 
Ihe theory of Buffon is singularly defective : besides inverting the order 
of the two great operations of consolidation and stratificaikin, and, of 
ccmrse, giving no real explanation of the latter, U gives no account of 
the eJevaticn, or higltly inc&ncd position of the sirau : it makes no dls- 
itnclion beiwten stratifted and unstrariArd bodiea, nor does tt offer any 
but Uk most unsatisfactory explanation of tbc inequalities of the canh's 
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mrfaoe- This tyttcm, therefore, hu but a vtry <li9laat rt^cmblanct to 
the Huttoman theory. 

The »y«tcm of Laijtaro Moro Iias b«ai rcmarkr<l » afproaching 
nearer to this theory than any other ; and it i* certain Uiat ooe ver^' 
hnponaot pfincifik U common to them both. The theory of the Italtan 
g<ol^ist was chiefly <^irectct] to the explanation of the ronaina of 
marine animab, which arc £omui in mountains far from the »ca ; and it 
appears to have been sugge-sied lo him by the phci^omcna of tlic Catnpi 
PhltgriKi. aiid by The proiltiction of the new Ulani! of SaiTtQrtui in the 
Archipelago, lie accordingly supposes that the ifilands and contincnis 
have been all miied up, like the above raentioneii inland, from the bot- 
tom of the aca, by the force of volcanic fire: Ihat these fires began to 
bum under the bottom of the ocean, soon after the creation of the world, 
wher a» yet tile ocean coveted i\\c wlwle canh; that ihey al firM ele- 
vated a portion of ttic land; »nd in ihi» primitive land do Khell* are 
found, aA the original ocean was destitute of fish. ' The volcanoes con- 
tinning to bom, nnder the sea, after the creation of animated nature 
titc strata that were then raised up by their action were full of shells and 
other marine objects; and, from the violence with which they were ele- 
vated, aroar ihe rontortUni,^ and iridiiieil ]aiMliun whicl^ they frevjuently 
possess. 

This «>'«tem is imperfect, u it makes no peculiar provision for the 
consolidation of the strata, whicti, according to it, as well as the Nep- 
tunian system, must be a^ribcd to the action, not of fire, but of water. 
No account ii ^ivoi of ihe mineralixation of the AhetiA fomid ix\ the 
Mitfa, or of the difFrrmcr brtwecn them and the nhHIs fmmd loose at 
the boiiom of the sea ; and no distinction is made between stratified and 
tmstratified subccance*. Hut, with all this, Lauaro ^toro has certainly 
the merit of having perceived, that some other power than that whidl 
deposited the strata, must \\h\x bc^i employed for tttdr elevation, and 
thai they have endured llw action of 3 disturtnng force. 

From tills comparifon it appears Uut Dr. Hution'f theo*y is suf- 
ficiently distinct^ even from the theories which approach to il mo«t 
ncir>yi to merit, in the strictest senM, the appcUation of new and orig- 
inal There are indeed few inventions or ditcovcflcat recorded in tl>c 
hiatory of science, to whidi nearer approaehea were not made before they 
\h'€rc fully unfolded. It therefore very well deserves lo be distinguished 
by a particular name: and, if it behoove* ns to follow the analogy ob- 
so^i'cd in the names of the two isr^at s^-stem^ wbkh at pres-fnt di\'ide 
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tbe opinions of gcclogisU, we may jotn Mr. Kirwui in calling this tht 
llutooiic system. For my own part, [ would nuhcr hare il character- 
ittd bx a tcM splendid, bul ju&ia nainc, lliai of the Iluttoiuan theory. 

The drcum&tancc, however, whidi gives to this theory its peciilor 
character, and exaltv it infinitely above atl others, i» the introdueiton of 
the prmciple of pressure, lo modify the etTecis of heat vrhen applied at 
the bottom of the acq. This is, in fact, the key to the ^cat cnij^ma of 
the mineral kingdom, where, wlrile one act of phenoincna irdicAtcs tlic 
action of fire, another set, equally Tematkable. seem to exchide the pos- 
fiibUity of that anion, by preientirg tu wiih mineral ftiib«ianeeit. in >«ch 
a «iaie afi they could never have been brought into by the operation of 
the ^res we ^ee at the surface of the earth. Tfacftc two classes of plie- 
QOIIKna arc reconciled together, bv adinitlii^ the power of compre^ioti 
to confine the volatile parts of bodies when heat is applied to them, in 
many instances, to undergo fusion, instead of being calcined or dissi- 
patetl by burning or mflantmation. In this h>puthei>s, which some adfecC 
to consider as a principle gratia i ton sly assurned. there appears to ne 
nothing but a ver^* fair and l^ntimate generalijation of the properties of 
hcsL Ccnibumion and inflammation arc chemical processes, to which 
other conditions are re<iuircd, beside the presence of a high tempera* 
lli:c. Tilt ^tjLi' of itif tijiucT^l rrgioiia makt^ il rt'^iAimahlc ia picsuitie, 
that thcK conditions arc wanting in the howcb of the earth, where, of 
cootfequence, we have a right to look for tu>lldng lait expansion and 
fusion, the only operations which seem essential to heal, and insep- 
arable from the application of it, in certain d^rccf to certain substtBCCS. 
Tluni^h this jjitndpk, tlicrcforc. IiaJ nu tuu»linianct frmn aoaluf^, tbe 
aihnirablc simplicitj-, atid the imit>-, which it imroduces into lli* phe- 
Donena of geology, would sufl^ently justify the application of it lo the 
theory of the earth. 

As another c;icdlcnce of this theory, I may, perhaps* be dlowed to 
reniark, that it extends Its consequences beyond those to vrhjch the 
author nf h h^ himself advened. sjn\ (hat it affords, which no geologi- 
cal theory lui yet done, a satisfactory exptanation of the spheroidal 
ngurcof the earth, 

Yel, with all llkcse circumstances of originality, ji:ran<Utir, and sun- 
plicity in its fa\-oar, with the additkxi of evidence as deinoiutrati\-c as 
the nature of the subject wiQ a<hnil, litis tlicory Itas many obstacles to 
oii-erco«ne. before it mecis iJie gmeral approhitiotL The grcslncsa ol 
the objects which it sets before us ihrms the imafpnation ; the powers 
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vhich it soppoftci lo be lottgctt tn the »ulitcjTAn«fous rfgioax; a hnt 
u'hich has subdued the tD05t Ttindory rocks, and has nic1ic<l bctis of 
marble and quartz ; fin expansive force uliich ha» folded up, or broken 
Ihc »traU, and roirieil whole contincntA from the botlom of the ma ; ihcK 
are lliint^ willi wliicli. Iiowcvcr ccftaUtly iliej' ciax ^ proved, the niind 
cuinoT irMTTt lir famtliarizrcl. The change and movement ^\%o, which 
this ilicon' ascribes to all ihai the senses decUre to be most uoaliemble. 
ra^f^e up againrt U the same preju4ic«s which formerly oppoMd the 
belief in the tinjc system of the world; and it affords a curious (>roof« 
how little inch prejudices are subject to y&ry, that aa Ariatarchus, an 
ancient ftjlloner of lliat system, ^"a:* diar£ed witli mtpicty for movinf^ 
the evrrlastmg Vr^ia from h/r place, *o Dr. Hmton. nearly on the wm* 
ground, has been subjected lo the very same aceasatiovL Even the Ictsgih 
of time which this theory reigards as ntceesary to the revohitions of Hie 
globe, is looked on as bdon^irff to the marrclous: and man, who finds 
htniadf constrained by the want of tune* or of space, in almost all his 
utitlcrrukings, forgets, that in lliesc, if m anythbi£, tlie riches of nature 
reject all lirailaliors. 

The evidence whidi rmi&t be opposed to all these causes of inereduU 
ity, csjinoi be fully underslood without much study and nttemion. It 
requires not only a careful examination of particular uiMarccs, but com- 
prehensive vkws of tJie wl>olt phenomena of t:co]oey ^ the comparlton of 
things vrry reiriotc with one another; the interpretation of the obscure 
by the hmiinous, and of the doubtful by Hit dectsive appearances. Tlie 
geolo^«t must not content him*clf with examining the infinlaied sped- 
mc:is of his cabinet, or with pnnumf; the nice subUetics of mincralofncal 
ArtangcnKM ; he must study the relation of fosaila, as thc>^ actiially 
cast', he mitst foUow nature into her wilder and mosc Jnaootsaible 
abodes; hr nuM sclcci, for the placer* of !iis olwcrvations, those poims 
from whidi the variefy ;md ){rjdation of her worlcs can be most exten* 
sivdy and accurately exp)ofcd» Wtibout sueh an exact and compre- 
hensive aurv«y» bis mind will hardly be prepared to relish the tme the- 
ory of the earth* "Stiuf^t inim tir atqut nu3jfsias ammims motnenUt 
Me raiTfj d quis mo4o forics tUque ncn, Ma^n c^mfttct^tMr amm^." 

If indeed this tlieory of llie eaith is, as we suppose it to be; ihe 
lapM of time munt necestanty mnove all objectioni lo it, and the prog* 
rciS of science will only devek)p its evidence more fully. -\i it standi 
at i^rcseat. tlxmgh true, it mv«t be still imperfect; ami it cannot be 
doubted, that the srreat pcincipTca of it, thoi^h established oa an iiuuiov- 
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able b&BK» muM yet undergo many modiiiGitions mjuirrng to be lim* 
jlcd, in one place, or 1o lie (-uttndtvl. In nnoihtr. A Wi'Oik of such raritiy 
and ext«nt cannot be carried to perfection by ihc efforts of an iTidivnaL 
Ages nwy be required to fill tip the bold outline which Dr. Hutton hu 
traced with so masterly d hand: to detach the i>art» more oompleteJy 
frorn the general niast; to attTju&t the she and posftioii of the «ubordift* 
ate memhcrc; and to giw 1q the whol^ piece ihr octet proportion and 
true colouring of nature: 

This, however, in length of time, may be expecird from the ad- 
v&neoncDt of science, and from the mutual assiatauce which parts of 
Knowtedee, seemingly mo«i remote, often afford to one another. Not 
only may the oIintTvations of the rnineralo^iht. In tiactit yet unexplored, 
complete thp rnumeration of geological far(*; find ihr rxjirrimmt* of 
the chemist, on subjeas not yet subjected to his ana1)~&is, ifford a more 
iniimatc acquaintance with the nature of fo«£iK and a meiasure of the 
power of those chemical af;ents to which this theory ascribes such vast 
effects; but al^o from other sciences* less directly connected with the 
natural hiidory of the earth, mudi infcfrmation may Ijc received. The 
accurate geographical map* *ntl ^Mrvryti which are now making; the 
sotindtngf ; the obiervaiion of the eurrems; the barometrical mtasure- 
ments, may all combine to a&ecrtaio tl^e reality, and to fix the quantity 
of those chanircs which lerrcstrial bodies continually undergo* Every 
new InTprovcment in science affords the means of delineating more accu- 
mldy the face of nature a> it now exirts, and of transmttting. to future 
ages, an accouni, which may be compared with ihe face of nature as it 
shall then exbt. If, therefore, the Kiencc of the preMnt time* h des- 
tined to survire the physical revolutions of the i;lobe, the Huttonian 
Theory may be confirmed by historical record: and tiie author of it 
win be remembered amonc the illusirious few, whose systems have been 
vcrilkd by the observations of succeerling ages, stipportfd by facti un- 
known to themvlvei, and esiablished by the decisions of a triboaal, 
slew, but infalhblc. in dittingui^ing between tnith and falsehood. 



HERSCHEL 



Si» WlLUA« HitRsciiRL wa5 hOTTi m Hanovcft Germany, November 
15t 1738. He vta« the »n 01 a banima&ter and was spccUIly educated 
m muu'c. At fourteen he was foroexl to cam his ovm living and joined 
the bond of the Hant>verun GtnrdiL Thtv took htm I0 Englaiul in 1^59. 
He later became or^ADitt at Bath. AH this tiiot he studied the lan- 
ev^ees and naathcmatics by himaclf. He grew to be much interested in 
the science of ntusic and was led from this to take intcrcM in the fabled 
"muaac of the atphercs,'* 

Even £0 ordinary te!cs«^ WIS b^rondhis means, and heat len^h, 
after «on)e 200 faiJtirc^ succeeded in eonstruetinj; «peeula for a tele* 
seopc that be coruidcrcd catiafadory. In 1781 with one of liis own tele- 
scopes tie discovered the pljtnct Uranus, thoui^l at 6r!-t to be a comci^ 
HrmoTs now fell fast tijion him. fir- [liiciivereil two of the xatrUJIr^ nf 
Uranut, two more of Satum, and that the moon U without atmotphere : 
noted many of the binary stars; made the ffreat inference from the 
movcma^ts of the stars that the whole sotar syitan b rusting toward 
tlic constellation of Hercules: and pointed out many ncbvtioas stars, 
which Ttrd rlir^ctly lo 111^ nebular iJtL'oey of the tmiumtr. 

He died in i8j:3. His one von. Sir John Herschd, became also a 
famoui astroootner. 



THE DTSCOVT.RY OF UK AlCUS 



AccouKT OF A Cotm 

On Tuesday, the 13th of March, t;et, between 10 and 11 in the 
eveaii^, while exaintntng the sntall stars In the neighborhood of H 
Goninoruin. I |>erreived one thai aiv|wnred ^'imSIv lAi^rr ihan (hr rt-sl : 
bevigfirxick wiih its onoommon magnitude, I compared it 10 H Gemin- 
orum and the small star in the ^luaitile bet«-een Auriga and Genuni, 
and finding it go much lan^ than either of them, ^ftpedetl it to be a 
comet. 1 was then engi^cd in a acrtcs of obscrvatsona on the pAraHax 
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of the fixed Stan, which I hope khmi tc have the hoDOur of )kym^ before 
llir R. S. : and those ob«ervaliciu rcqjirlti^ very high poucts, I had 
ready at hand tevcnil magnitient of 22j, 460, 933, 153^^ 2010, Ac, x\\ of 
which 1 have »ucces«ful]y uft«d on that occnsion. The power 1 had on 
wlien 1 6rfft daw the oomet was 227. From experience 1 knew that the 
diamctcn of the Jixed tXars aic not proportiotially ma^niiicd with 
higher pr>wer», »« Uir plMiieEi Are: 1 UierefLirc new ]jut tni lite powcra of 
460 and 932, and found the diameter of the comet increaMd tn proper* 
tion to the power, as it ouf^ht to be, on a tupposition of it» not being a 
fixed 4tar, while the diameters of the stars I0 which 1 coinpared it, 
were not increased in the same ratio. AIk>. that the cornet being magni- 
fifd much Ije^'Ond whst iL*i !i(chl wcniU! admit of, appeared lixzjr ijul ill- 
defines] with thrtc grrat powers, while (he sram preserved that lustre 
and dittinctneic whieh from many thousand ob»r%-atioin« I knew they 
would rviain. The eei^nel baa ahown that my suttoims were well 
founded, thii proiring to be the comet wc have lately obscn-ed. 

Mr. H- reduced all hift observations on this comet lo three tables. 
Tlie first conlalnf the measures of the gmdual Inefe&fie of the comet'a 
dhtmelcr. The mierometers he used, when every clrctimstancc Is favour- 
able will measure exiraiwly small onglee, such as do not exceed a few 
seconds, true to 6, 8, or 10 thirdft at mosi : and in the worst fltuations 
true to 30 or 30 thirds; he therefore gave the measurrs of ihe cornet^ 
dianMrter in secoiwls and ihtrda. The first table, containing t!ie nieas- 
nres of the comet's iliameter, shows that, from March 17 to April 18, 
the apparent diameter had increased from 2* 53" to 5' JO"'. 

The accord tabic contains the comet's distances (roin several tele- 
scopic fixed stars from \farch 1^ tid April 1^ and those dbiances ex* 
prrurd m tniimles, ^ccundH anil thinU. And the thini lablr coatajtts tbe 
cornel's angle of poiition with regard to the paral^l of dcdbatlOD of tbe 
same stars measured b>* a nucrometcr : by wbicli means ita places and 
apparent pcttli miglit be detenn!ned,-^Trans. Roy, Phil, Soc 

0:< THB Ka»k or T71C New rLA:«cT 

By the obocnrations of the most cmincoc astronomers m Europe it 
appears lliat the new 94ar, which I bad the honour of poinling out to 
lliem in March, 1781. is a primary planet of our totar syBlcra,* A body 
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50 nnrly rrlawd lo ua by its stmibr condtiion and >iliiatlon. in the 
unbourdMl expoiuc of the txurry- hcavme, must often be the subject of 
conversation, not only of utronomers, but of every lOTer of 5cienc>c in 
gtii<r«], Thi» cDDSideratioD, then, makes it nccc&sary to ^Yt it a name, 
by whidi it may be (!tirtin^i?ihrfi fn>nj ihc rrtt of ibr platict;* iu\tl fixed 
«tars In ihe fabulous age^ of ancient tlm^^ the appcTlations of Mer- 
cury, Venu«, Marv, Jupiter, and Saturn, were given to the planets, as 
bctng the names of their pHndpal lieroe* and divmities. In tiie pr«ACtit 
more philosophical era, it wouUI hardly be allovrablc to have recourse to 
the Mine method, and call oo Jui^o. Apollo, Pallas or Miiicm. for a 
name to our neiv heavenly body. Tlie lirM coruideratton in Any partic- 
tibr event, or remarkable incident, f«ems to be iis chronology ; if In any 
future ngt it should be asked, whern this last-found planet was difioov* 
cred it would bo a v<ry aatisfactory atl6^v^ to say, "In Itw reiRn of 
King George the Tbird/' As a philo«opber, then, the nanu of Geor- 
guun Sidus pmcntft itxlf to me, a5 an appelblton which will cociven- 
iently convey the information of the tone and oountry where and when 
it was brought to view. 



OK NEBULOUS STARS. PROPERLY SO CALLED 

In one of his late examinaiions of a space in the heavens, whldi tie 
had ncjt rcvirwrd before. Dr. IL discovered a star of about the eighth 
magnitude, turrounded with a faintly luminous atmosphere, of a con* 
sidcrable extent. The phenomenon was fo striking that he could not 
help reflecting on the circumstance that attended it, which ^)pc&red to 
be of a very instructive nature, and ttich a» might lead to inferences 
whidi will throw a con^derable llgbt on some pc^ms relating to tlie con- 
Aniction of the heavens. 

Cloudy or ncbuLous stars have bc«u mentioned by several ftstron- 
cmers ; but this name ou^t not to be applied to the objects whtdi tliey 
bavc pointed out as such : for. on cxaminatioa. tlvcy proved to be dther 
mere clustrra of stars, pbinly to be distinguii^hed with his large instni- 
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in«nU> or such ncbuloiu af>pearutc«s u might ht reaiftonably vuppowd 
to be occAftioncd by a. mtiltiludc of 9Uir» zi a vast distance, Tbc mitky 
way itftdf comisU entirely o£ *tirs, and by iinpcrccpiiblc degrees be was 
IrJ on from most evi<IcT« congctic* of vtni^ to olher |^rou}i.i in which the 
lucid pointi w«r« smaller, but siill very plainly to be seen; and from 
them to nich nhorcin ihey could but barely be siupecie<l, till he arrived 
St ]ast 10 s\ioU in which no trrtce of a slar was to be discerned. But then 
titc gradalkms to llic^e later were b/ 5udi tixll -connected steps as Icit 
no njom for doubi but that aII these pbmomcti^ were ecitially occasioned 
by »tar*. variously dKpcrstt] in the inwiietise expanse of the uJJiverse. 

When Dr. H, pursued ihei^e researcher^ he was in the tituatimi of a 
nattinil pbilosopher who follows the varioua spedes of animals aad in- 
sects from the bcifiht of Iheir perfection down to the lowest ebb of life; 
when. arnvm£ at the vc^cublc kingdom, he can scarccty pdnt out to us 
the pfecbe boundary where the animal ceases and tlic plant begins ; and 
may e\'en go so far as to stispect them not to be essentially different. 
But rceollectifig 1itm&c1f« he comparer, for instance, one of the human 
apcacs to a tree, an<l all doubl of the subject vanishes before him. In 
the same manner wc pass through gentle steps from a coarse cluster oF 
Mars* such as the Pleiades, the Prxserpe, the milky way, the duster in 
llie Crab, the iicbal;i tu Hercnlcrs* that near tlir preL-rdin^ hip of Bootii, 
the 17th, ^Sih, 41st of the 71b class of his cafatc^e^, the loch, laih, 
35th of the 6th class, the 33d, 4SU1, ^ijth of the 1st, the i^th. l^oth, 
756lh of the ad, and the iSih, j^oth, 725th of the 3d« witlioui any hesi- 
tation, till we litid ourscK'es brought to an object sudi as the i>d»ti]a ia 
Orion, whcrr we are iiill inclined tu remam in the once adopted idca» dF 
stars exceedingly remote, and inconceivably crowded, as being the occa*- 
aion of that remarkable appearance. It seems, therefore, to require a 
rnore disatmilar object lo set tu rii^hl again. A (glance like that of the 
naturalist, who casts Iiis eye from the perfca animal to the perfect vege- 
table, it wanting to remove the veil from the mind of the astronomer. 
The object mentioned above is the phenomenon that was wanting for 
this purpose. View, for insUnce, tbc iQih duster of tlie 6lh dass, and 
afleniranb cast your eye lyn thi* cloudy Klar, an<l the rrvith will be no 
less dedsm than that of the lutur^ltat aJhided to. Our )udgn»cni wiO 
lie, that the nebulosity about tlfe star b not of a atarry nature. 

But that wc may not be too precipitate In these new dedsioni, 
let us enter more at large into the various groutuls ¥ih!ch induced us 
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formerly to turaiis^, ihat cv«y visible objeci^ in die extendwl and dia- 
tant hcavtns, waa of Hit fitarry kind, and collate them with tho«c which 
now offer themselvc* for the contrao- opinioti. It ha^ been observed* oa 
a former occaiion, tliat all the smaller parts of other great syfitcms, such 
as the planetf, ihrir rin^ and suliflUlr^, the cunieUy and such other 
bodies of the like nature as may belong lo ihem, can never be perceived 
by u«, on account of the fainme&f of light reflected from fmall opaf^ue 
cbjects: in the preaenl remarks, tbcfefore, all these are to be cmirdy set 
aside 

A well connected series of objects, such as nienlioDcd abore. has 
led us to mfcr l!iat all nebulx consist of »tari. Tlib being admitted. vr< 
were auihoHzed to extend oMr analc^kal way of reafoning a little fur- 
ther. Many of the nebuln: had no oiher appearance than that vb-hitith 
doudiaesfl, on tlte blue (ground on wliich the>- secfned to be projected; 
■nd why Ihc eame catue should not be a^igincd to explain the most ex* 
tensive nebalosttics, as weU a^ those that amounted only to a few min- 
utes of a degree In size, did not appear. It coiiTd not be iiioonustent to 
can up a tMefc^pic mltky wny, at an immenc^ dUlance, to account for 
such a plienoinenon ; and if any part cf the nebulosity sccrned detadied 
from the rest, or contained a visible stnr or tiro, the probability of see- 
ing a few near stars, apparently scattered over the far distant rcpons of 
myriads of sidereal collections, rendered nebulous by llieir distance; 
would al«o dear up these ^ngulariiies- 

In order to be nwre easily undemcood m his remarks on the com*- 
parative dispofition of the heavenly bodies, Dr, H, mentions some of the 
particulars which introduced the ideas of connection and disjunction: 
for the*e» bcin^: properly founded on an CTcamtnatton of objects that 
may be reviewed at any time, will be of considerable importance lo the 
validity of what we may advance with regard to the lately dincovcted 
nebulous sian^ Oti June 2j, 17S6, he aw a bemtiful clutter of very 
small «lan of varkms sizes, about 15' In dianKter, and very rich of stars. 
On viewing this object, it is impossible to withhold our a^acnt to the 
Idea wbbdi occurs, that thc*e stars arc connected so far with one another 
as to be gathered tog^hcr. within a certain space, of Httle cxtnu when 
compared lo the vati irx|icnt4e of the heavens. As this phenomenon has 
been rtpestedfy seen in a thousand cases. Dr. H. ihmks he may justly 
lay great stress on the idea of such stars being connected, On SefMni- 
her^, 1779, he discovered a very small star near < Bootis. Thcquesttoa 
here occurring, whether it had any connection witli#ornot, was tktcr- 
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min<tl m the negative ; lor, coiiHtilcfnng Ute? ituiiibcr of fttani Mratterctl in 
a nri^y of places, it is vct>' fir from being uncommon, thni a Mar at a 
great dict^DCe tbotilcJ happen to be nearly in a line drawn from the sun 
through r. and thus constitute Ihc observed double star. September 7, 
1762, wbcn Dr. H. first »aw the planetary ncbulfi near r Aquarii, he pro- 
TiouncrO II to be a sysicni whose parts %vcrc connected together. With- 
out entering mlu any ktnil uf calcuUliun, it i^ evident, tJiat a errtain 
degree of light within ft very small f^p^tcr, joined 10 the particular shap^ 
this object presents to us, which is nearly round, and even in its devia> 
tion consistent with regularity, being a little elliptical, outfit naturally 
to fpvc u« the idea of a conjunction in the ihincs that produce it And 
a considciabic addition to this argument may be derived Iran a rtpdi- 
tion of Ihr same phenametion, in nine or ten more of a similar constmc- 
tion. 

When Dr. H. escamined the cluster of stars, following the head of 
dw Great Dog, he found on March 19, 1786, tliat there was within this 
cluster a round, resolvable nebula, of about 2^ in diameter, and nearly 
an e<]ua] degree of light tliroutjliouL Here* considennK tliat the cluster 
wa^ free from nrliiiloHity in nthrr parts, and that many «uch clu^ers, a^ 
vrtil 2A sudi nebtihe, odst in divers parts of the heavens, it seemed ver>^ 
probable thai the rebula was iinconnected viith the duster; and tliat :; 
similar reason itxnild as easily account for this appearance as it had 
resolved the phenomenon of the double star near e Bootis: tliat is, a 
casual situation of our sim an<l the two other objects nearly in a line 
And though it may be rather more remarkable, that ihia should happen 
with two compound systems, which arc not b>^ for so numerous as eln- 
i;le Mar», vrc have, to make up for this (xngularity, a much larger space 
in vv'hkh it may lake place, the cluster being of a rery considerable 
extent. 

On February 15, 1786, Dt. If. discovered that one of his planetary 
nebube had a spot in tlte centre, i^'hlcfa vras more lumtnous than the reit. 
and with long attention, a vcr)' bright, round, welMetined centre became 
viiible^ He remained not a single tnoment in doubt, but that the bright 
centre was oooDCCted with the re*t of the apparent diic October 6, 
1785, Ik found a very bright, round niebula, of about i{' tn diameter. It 
has a large, bright nucleon in the midflle, which is undoubtedly con- 
nected with the furr^not^s pans about it. And thrni^^h we mud confess, 
that if this phenomenon, and many more of the same nature, recorded io 
the caUbguA of sebulx, consiit of clustering stars, yvt &id oarsdwa 
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mvoIv€<i in som« diflkulty to aocount for the extraordinary cond«nfation 
of them about the centre ; yet the idea of a connection between Htc out- 
vani parts and tlicsc vo^ coaclcnfrcd ones within, is by no means le»- 
ened on chat account. 

There ift a telescopic milky way. which Dr. H, has traced otit b the 
heatens in m^y sweeps made (roin the year 1783 to 1789, Tt take« up 
a cpace of more than 60 ^^tiarc dcerccs cf the heavens, and there iltc 
thcusancb of fttars »cattcred over it ; amons: ethers, four that form a tra- 
peaJain, hjkI are Mtualeil in the well known netiula of Otion, which {% 
included in the at)Ove extent. All these stars, as well as tlie four men- 
tioned, he takes to be entirely uncormected with the nehulotity which 
invoh-e4 them in appearunce. Amonc tbem is also d Ononis, a doudj 
Etar, impnr^perly £0 called by fonncr astronomcni; but it docs not »ecm 
to be connected with the milkiness any more than the re3t- 

Dr. IL now comes to K>mc otl^r phenomena, thdt, from ihcir »Ln* 
gtilarity. merit undoubtedly a very full dtsctisskin. Among the reasons 
which induced us to embrace the opinion, that all ^-ery faim milky nebu- 
kwit)' ou^i to be aficribcd to an ai»embbf;e of stars is, tJiat we could not 
easily assign any otltcr cauac of sufficient importance for suclt lummoui 
sppearoncca. to reach us at the immense distance we must suppose our- 
selve* lo be from them. But if an arjptinciit (if cim?ii<Irr4lilt furt-e should 
now be brought forward, to show the cxisierice of Inminons matter, In a 
■late of modtfkation very different from the connruction of a nm or 
star* all objections, drawn from our incapacity of accounting for new 
phenomena on old principles, be thinks, will lose their validity'. 

PUthcrto Dr. H. lias hcai showing, by various instances in objects 
wIkmc places are K^vm, in what miuiner we may form idea^ of oonnec- 
lion, and its contrary, by an artrmive inspection of them only; he nowr 
relates a series of observations, with remarks on tbem as they are dHlv- 
ertd, frcni which he afterwards draw« a few sunpio condusioosj that 
seem to be of considcruble importance: 

Odobcr ]6, 1734. A star of alxntt the ninth magniludc. surroundetl 
by a milky ne^jstlmity, rr d:eve!ure, of about 3' in itnmeter. Hie nebtt* 
losity Is ^Yry faint, and a licile extended or dUptleal, the extent bekig 
not far from t]>e merklian, or a hitle from north preceding to south fol- 
lowing, The chcvelure involvn a small star, which is about i)' north 
of the doady star; ether *tar> of equal inaffnttudc ore perfectly free 
from this appcoranoc. (R. A. sh 57m 45* P* D. 96' aa^. Hia prcKnt 
judgment conocmtng this remarkable object is, that the neUiknity 
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b«lofig« to the tlar wHidi U kiIuai^ in kit cttitre. Th« imill one, on 
the contrao't which u mentioned as tnv-<^>-<xl, bcins O^^ cf niony chaf 
arc profusely scattered over tlijs ricb neighbour hood, he suppc^cs to be 
quite unconnectei:! with tills ptienomCTion. A circle of 5* in diamcccr is 
mfficiently large to adirit ajicther small star^ williout anv bbs to th^ 
jiKlcTOcnl lie formed concerrunfj tlie one in question. It must appear 
un^hXt that 5iich nn object sbouM not have immediately si^rcstcd ftU 
the remarks contained m this paper: but about thm^rs that appear nerr 
we ought no( lo form npinions too haslity, and ^is observalions on the 
conitfuetTon of i]v heaveiu were then but entered on. tu this case, 
therefore, it was the «afctt way to by down a mle not to reason on the 
pbeoomena that mif*bt offer themselves, till he should be in possession of 
a sufficient slock of material to gn^idc his rc5Carche«, 

October 16, 1784. A small star of about the 1 ith or IJth mo^tvde, 
very faintly affected witli milky nebulosity : oiber stars of the sanie mag- 
nifude were perfectly free from this np]>earAnce, Anotlier obiciTraiion 
metirioTiji five or six small ftars within the space of 3 or 4'. all very 
faintly aifected in the same manner, and the ncbukitfit)' st»pected to be a 
little strongtr about each star* But a third observation rather opposes 
this increase of the faintly luminous appearance. (R* A. 6h om ^s. 
P. D. gfi" ij'). Here the- onnnrnirTii hrlwrrn ihr slar* and thr nrbii' 
losity is not so evident as to amount to convictioo ; for which reason we 
shall pass on to tlie mexL 



November 35. 1768. A star of abotst the {Ufa tragnhudCt rar- 
rounckd with ver>' faint milky nebulosity: other stars of tht tame lire 
are perftictly free from that appearance. Lcsa than i' id diameter, The 
star i% dllier nut ruuml or tiauble (a). 

Marcb 23, 1789. A bright, considerably «^II-define<l nudetis, with 
a very faint, small, roimd chcvehire (b>. The connection admits of no 
douht ; but the object i^ not perhaps of the same nature with those calle-i 
ckxidy stars, 

April t4, 1789, A ccmtiderabtr, bright, round nebula: having a 
lanre place in the middle of nearly an equal brightness; but less bright 
tmvattU the rikargin (c). This Nxms rath<^r 10 approach tise phnetary 
soet. 

Mardi 5. tT^a A pretty considerable star of the 9th or loth nag- 
nitiide, visibly affected vrith a very faint nebn&osity of little extent, all 
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around. A power of 300 showed ihc nc1>ulofiit>' of greater txteni (d)- 
The connection 14 not lo be doubted. 

March 19, 179a A very bright imc!cu», vfith a «nall, rcry faint 
chrvrlurcr exactly round. In a low situation, wIictc the che^'^ure couM 
hardly be scoi. xhh object wodd put on ihe appcsf^nce of 8;i llt-dofincd, 
phnetar}- nebula, of 6, S or 10' diameter (e) . 

No^'ember 13, 1790. A most angular phcfiomenon I A star of 
about the Sth m&f^nitudc, with a £aint luminous atmosphere, of a dreu- 
hr form, and of about 5' in diameter. The star is perfectly in the centre, 
and the atmosphere n so diluted, faint, and ft^iial thnvu^liout, iha^ there 
can be no surmise of Its consisting of s\st^ i nor can there be a doubt of 
the evident connection tMtwecn the atmosphere and the star. Another 
star not miKh less in brij-htness, and tn the same field with tlie above. 
w«s pcrf«l1y free from any .^uch appearance- 'ihis last object is >o 
decisive in every particular, Dn H. 5a>a, thai we need not hesitate to 
admit it as a pattern, from which we arc authorised to diaw ihc follow- 
ing important ct^nsequences : 

Supposing the connection between the <lar and iti surronnding nebn- 
bsity to be allowed, we argue, that one of the two following cases must 
neee»arily be admitted: In the first place if the nebulosity consist of 
stars that are very remote, which appear nebulous or account of the 
sm;il! an(fle» thdr mnttial distances subtend at the eye, by which tbey 
will not only, as it were, run into cacli other, bnt also appear extremely 
faint and diluted ; then, what must be the enormous siae of the central 
point, which outshines all the rest in so superlative a degree as to admit 
of no comparbon I In the next place, if the star be no lander than com- 
mon, how ver> small and compressed must be those other luminous 
pitfnts that are iIk occision uf flic nebulaiity wltlch MtrrmmcU the cen- 
tral one I A«. by the former nippo«ition. the lumtnouK central point 
mtist far exceed the f landard of what we call a star, so, in the latter, the 
ihining matter abonl the centre will be much too small to come under 
the Siime denomination : we therefore ettlicr hare a central body which 
-M not a star, or have a star ubich is Involved in a Uiining iluvd> of a 

ire t(^]]y imlawnvn to us. Dr. H. can adopt no other sattimenl than 
\ since the probabilhy is certiihi!y not for the exigence of so 
a body as would be required to shine like a star of the eighth 
m^nhuiJe, at a distance suffjcioitly great to cause a vast s>-stem of stars 
to put on the appearance of a rcry diluted milky »cbn\>«tty. 

Hut what a field of no^vlty is here opened to our conceptions! A 
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abbnog fluid, of a brightness ^u^icitut to reach us froni the ronoce 
ngioiiK of a vlar ci llic 8ih, 9th, unh, or i^h Tn^ignitiulc, and of an 
extent BO conKJ<ler%ble as 10 take u|> 3, 4, 5, or 6 inintite^ m diiineterf 
Can we compare it to the coruscation of the declric l^uid in the aurora 
borc&lis? Or to the inore magnificent cone of the Ecdiacal litht a« we 
Kc it in the spring or aulumn? The latter, not withstanding Dr. H. has 
cl>»eTvcfJ it to reach at \ctai 90* frum the sun, tK yet of ko liillc rxicni 
and brighmest, as probably not lobe perceived even by the inhabitants 
of Sattim or the Georgian planet, and tnutt be utterly inviaible at the 
rcmotcncsa of the nearest 6xed star. 

More extcn«\*c view* may be derived from Ihia proof of the oust* 
ence of a shiniitg inatler* Peihaps it has been too hasiily sunnTS«d that 
all milky nebtdrMtity, nf which thrre in ho much in ihe heavenji, ii owit^ 
to starlight only. These nebulon* stars may sicrve a« a clue to unravel 
other mysteriouR phenomena. If the shining Ilui<l thai surrounds them 
is not so essentially c<:*nnccted with these nebulous stars, but that it can 
also exist without them, which »ems to be sufhcicntly probable, and will 
be examined hereafter, wc may with great facility explain ttul very 
eatcnstve, telescopic nt-hnloMty, which, ak before mf^ioncd, 1% expanded 
over more than 60'' of the heavens, about the consiellailon of Orion : a 
Itiniinous matter accounting much better for it than cluctcring stars at a 
distance. In thist case we may alto pretty nearly £uess at its situation, 
which must co^nnaencc somewhere about the range of the ^tara of the 
7th magnitude, or a little farther fn?ni u», and extend unequally in aotne 
places perhaps In the regions of tliose of ihe i^lh, tolh, 1 rth. and lath. 
The foundation for this surmise is, lltat not tintilcety lome of the stars 
that happen to be situated in a more cocidensed pan of it. or tlut per- 
haps by th<nr o^-n attraction <lniw tof^hcr some quantity- of this tluid 
greater than wliat they are entitled to by their situation in it. will, of 
course^ assume the appearance ol cloudy stars; asul many of those 
natned are cliher in this stratnni of luminous matter, or irery iKar it. 

!l has iKcn said above, that in nebulous star* the existence of the 
ifainbie fltlid does noc f-e^m to be so essentially connected with the ooi- 
trtl points that it mt;*ht not alio exist witliout ihem. For this oparion 
we may aMign several reasons. One of them is the greater resemblance 
of 1I1C chevdure of these >tars and the diffused extaistve netnUosily 
mentioneil before, whidi midcrs ii highly probable thai they are of the 
*ame nature. Nov, if this be admitttil, the separate existence of tlic 
luminous matter, or its independOMe of a central star, is fully proved. 
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Wc may also jnd^t, vcr>' coniidcrt]y, that ihc li^ht of this ihiaini: fltiid 
b no kind of reflection fruni the Mar in the centre: for, aa iac luve 
jtlreacly observed, rpflecCft! liglu coulil never reach ua at ilic gr«l di*- 
tftficc we arc from such objwrls- Besides, how impenetrable would be 
an fLtmospberc of a mfficient density to reflect go KTt&l a quantity of 
light! And ycl 'ne obscrw. that the outward parts of the chcvdtirc 
arc nearly as bright ak ihoic that arc close to the stnr; 90 that tbi> ?up- 
po»nl atmosphere ought 10 give no obstruction to the paA&agc of the 
central rays. If therefore thU matter t* self- luminous, it »eem» itiore 
fit to produce a ttar by its condensation than 10 depend on the eiar for 
its existence, 

Nfany other diiftiscd ncbulositica, besides that about the conslcUa- 
tion of Orion, have been obscfA-ed or ftU5pccled : but some of Iheni arc 
probably very iliilaiil, and rmi far out tJito space. For tOiilance. about 
5m in lintc prcocdirg .r Cygni, Dr. H. luvpcctK a» much of it a« covers 
near 4 square degrees : and much about the same quantity 4410 preced- 
ing the 1^5 Tfturi. A space of almost 8 square degrees, 6m preceding 
a Trian^U, »ecm9 I0 be tinged with milky nebulosity. Tlirec minutes 
preceding the 46 E^ridani, vtrorgp milky nebulosity is expanded over 
nicne than 2 square degrees. Fifty-four inimitr^ precnllng tlie 1 jtli 
Canvm ttvoticorttm, and again 48m preceding ihp same star, the field of 
■vitw affected wit)i whitish nebulosity throughout the whole breadth of 
the sweep, which was a* 59', Four tninutcs following the 57 Cygni a com- 
siderable^ space is filled with faint, milky nebulosity, which is pretty 
bright tn sQtDc places, and contains the 37lh nelmla of ilic 5tb class, in 
llic l]rightc?<t jKirt uj it. In the nt^ighhonrhrKHl of the 4Hh Pi^cium, very 
faint nebtilosity appears to be diffused over more than f) square degrees 
of ihe hea^'ens. Now aU these phenomena, as we have already seen, 
will admit of a much easier explanation by a tismutous fluid than by stars 
at an immense distance. 

The nattirc of plaiKtaiy nebuU. vrbidi baa hitherto been inTOlred 
in much darkrie&a, may raw be explained with some degree of satisfac* 
tion, sincp the tiniform and very eon^derable brightnets of their appar- 
ent disc accords remarlcably well with a much condenicd, luminous 
fiuiil ; whereas, to suppose them to coiuist of clustering stars, will not w 
completely account for the m3kii>cu or soft tint of their light, to pn>- 
ducc which it would be required that i!k condcnMlion of (he stars 
0l»ould be carried to an abnosl inconceivable liegree of accumulation. 
The Kumuse of Ihe regeneraticn of stars, by irw^ms of plai>ctary nebula 
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C3CprcsKd m a former paper, will become more probable, as all the 
Itimmoni niAtler coiii^iiifHl in one of theni, whm gftlhcTc<i together into 
a bod>' of ihe size of a etar* would have nearly kucIi a <;u:iniiiy of light xt 
we hnd the planet^- nebiU:ic to give. To prove thi» experimentalljr, we 
mar view tliero with a iclcicopc that doca not magnify ^tiiiicientty to 
show ihcir extent, by which mean* we shall neither all their light toscdio- 
inlo a i>oiiit, wivn tliey will be found to assume the appearance of small 
viars ; tliav h. of vart at thr i]i«Eancr nf ihtiiur which wr caU of the 8lh, 
911^ or loth maEfnitudc. Inctee^I this idea is fn^atly fupponed by the dis- 
covery of a vrell-de&ncd, lucid pomi, reftanbUng & star, in the centre of 
oitc of tbem : for the argiimcrt wluch has been used, in the case of netw- 
Unu ttan, to Uiow ilie probability of tlic exigence of luminous matter, 
which Tested on th^ disparity brtween a bright point and itt viurroand* 
iog ihtnin^ fluid, may here be alleged v,-ith equal justice. If the point 
be a generating star, the further accunmlation of xhc already nuidi ecu* 
denied, luminous matter may complete it in time. 

Hoiv far the light tliat ;» perpetually emitted from millions of suns 
may be concrrn«l in this shining fluid, il miglit be prrsuinpltou* lo 
atiempt to determine: but. noiwtthi^nding the Inconceivable subdlty 
of the paiticlet of light, when the number of the emitting bodies is 
aUno«t infmitely great, and the time of tlie continual emi»ion ijidefui-* 
itcly long, ttie quantity of cmLttcd particles may well beccine adeqtMtc lo 
the constitution of a sliiniai; fluid, or luminous matter, provided a cause 
can be found tlial may retain lheni from ftying off. or retiniie them. But 
toch a cauie cannot be didicult to guest at, when we know that light la 
10 eattly reflected, refracted, inflected and deflected; and that, in U'.c 
trnmcnse ranf:e of tts coune, it must pass through innumerabk sy^cms, 
where it cannot but frequently meet with many obstacles to its rectilinear 
pnigrcMkm. Not 10 mention the gri^at counteracllon of tbr imfied at- 
tractive force of wliote iidereal lysicm*, which mtut be continually ex- 
erting their power on ibe panideft while they are end ea^-oti ring to By off. 
However, we shall by ro strevs on a burmisc of this kind, as the nteana 
of verifying it arc wanltiig : nor is it of any immediair coitwi|ueiKe 10 u* 
to Icnov the origin of tlie luminous matter. I^rt tl Mjilice. thnt k« exist* 
OKe i% renflered evident, by meant of nebulous nars,— The Repon by 
Herfidtcl in the Trans, of the Ro}-al Pliil. Soc. of Loadnu 
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OK THE PROPER MOTION OF THE SUN AND SOLAR 

SYSTEM 



Th^ several of the 6xeO stars fuvc a proper m^ition, is now aItcwIt 
fo wdl confinncd thftt it will admit cf no furihcr cicubu From the time 
this vnti first suspected by Dr, lUfley wc Iiavc had coiitinueil ob&crva- 
Uons lliat allow Arciurui, Siriiii, Aldebaran. Procycn, Cantor, Rig«U 
Altair, and many more, lo b* actually in motion: and considering the 
fihonne» of the lime we have had otxcrvatioru accurate enough for tbc 
purpoac, it may rallicr be nvondercd that vre have already been able to 
find the mc4ioiTs of to fitany, than that we have not discovered tike altera* 
ttona til all tlic n^I. Braider, vre arc vfcU [ire|>ared Ui ititd numben of 
ihcm apparrnily at rcrt, ac, on account of their immctiKc dmance, a 
change of place eannoi bu expected to become risible to lu till after many 
asre^ o£ otfcftiL attention ard cIom obscrvatioo, though e^-ery one of thetri 
should have a motion of the sunc tmporlsnce with Arcturu*. Thb coa- 
»ideTalioEi aloite wouM lead us strongly to suspect, ttiat there is not, 
strict!}' speaking, one fixed >^r in ibr hravt-ns; but tnnny other leavinx 
will render thi* k> ol>vious» that there can hardly remain a doubt of xhff 
general motion of all the starrv $ystcms» ax>d consequently of the solar 
one among the rest. 

We miElit be^in with principles drawn from the theory of attrac* 
lion> whidi rvidrntly iippoM- rvrry idea nf alisubte rest in any one of the 
stars, when once it is knoun that sooic of them arc in motion; for the 
change that must arise by mdi motion, in the value of a power whidt 
acts inrersdy as the squares of the distances, must be fdt in all the 
ndghbounng stars : and if these be inflticsiced by the motion of tbc for- 
mer, they vrlll again afTect those that are next to tbcn% and so on until 
all art m mo4ion. Now aa we know that lievxral stars, m divers parts 
of the heavens, do acttnlly change their places. It will follow, that the 
rtiotion of our solar systcma is not a mere h>-po(he^s ; and what will give 
additional weif^ht to this oondderation is, that we hare the greatest rea- 
son to suppose most of thoK very stars* whicb have been cttMrved to 
more, to be sucli ai are nearest to u»: and therefore their InHucnce on 
our situation would alone prove a powerful argument in favour of the 
proper tnotion of the sun, ha<l it been originally nl re«l, 

Adn^cting tbta tor granted, the greatest difBcuhj' will be, bow to 
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<llsccni the proper motion of the srui aznoag: so nuny other, a»d vftri- 
c^sfy GOcnpouiuM, molions of the siara. ThU b an ardaoua tuk indcod* 
wtifch vrt must not licfw to &<v jtcaHnpIisli«<I tn our time ; but tre iu^ not 
to be dUcouragtd from the attempt. Let nft, st all events, t^y% Mr. K.# 
crdearour to \Aj a fTOOd foundation for lho«« who arc to covrc after ui. 
1 aball therefort now poont out the method of dctcdiaf the direction and 
quantity of the sappofed proper motion of the sun by a few geometrical 
<]educlJODft, and at l]>e ^unc Ibne diow by an applicxtion of them to some 
Icnown fact«, rhat wc have already f^omc reasons to guess vrhich way the 
iolar iystem is probably tendinjc m its coune. 

tl remairv nouv coily to make an application of thlft theory to some 
of the facts %-v art already acquainted with, relaiinf; to the proper mo- 
tion of the stars. A^ronomers have already observed what they call ft 
proper motion in fcveral of the fixed stars, and the same may be Mtp- 
poaed of them all. \Vc ought therefore to resolve that which U com* 
moD lo all the star«, which are found to luve what has hten called a 
proper motion, into a nngle real motion of the cobr nystem, as Far aa 
that will answer the known facts : and only to attribute the proper 
rootiOQ of eadi particular «ar, the deviations from the fiieneral law the 
stars »ceni to follow in those movements. By Dr. Maskelj-ne'a accoont 
of the proper motion of some principal »tars, we liiid llut Slrius, Cas*- 
tor, Procyon, Pollux, Reguln*, ArcHtms, and a Afp:ihc, appear to have 
re*i*eclively the following proper motions in right a&cenixm: -o".63; 
-o"*36 ; -o'ito ; •o^.^ ; cr^i ; -f^+o^Sj; and t»x> of Ihem, Sirius and 
Artturus, in declination, riz. i'.20 and J'.oi, both Muthward, Let figure 
10 represent an eqiuiorlal loiie, with ilic above iticntloned stars referred 
lo it, aooordtiiif to their respective ri^ht a.%cctiticjaxT having ibcsHar ftys* 
tem in Hs centre Asnvne the direction ab from a poim fomewherc not 
far frcoi the 77th degree of right a»cen«>on to its opposite 357tb degree, 
and suppo(« the stm to move in that diroclion from s towards b; Iben 
will that one motion an>w<rr that of all the stars lof ether: for tf Ibt »iip* 
poaitica be true, Arcinrus, Regnlus, Pollux, Piocyon, Castor and Strim, 
^ould appear irj iocreitse. Again, KUppase the sun to ascmd at the same 
lim<" in ehc same direcikin towards some po^ fo the iwcthern hcmi- 
Bphere, for instance, io^n^ards the c&nsttiloHon oi H<rndfj; then wilt 
also tl>e ob^errcd chaBR:e of decimation of Sinus and Arcturu» be re<- 
solved into the s'n;cle motkm of the solar syslein. But leat Mr. H. should 
be censured f^ 3dn:tt:tng so ne«- and c^tal a motion on too sli^ a 
loiBMktkin. be observer, that the concurrence of those scych f>rincipal 
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Stars cannot but give some value to an hypothesis that will simplify the 
celestial motions in genera). We know that the sun^ at the distance of 
the fixed star, would appear like one of them ; and from analc^ we con- 
dude the stars to be suns. Now, since the apparent motions of these 
seven stars may be accounted for, either by supposing them to move just 
in the manner they appear to do, or else by supposing the sun alone to 
have a motion in a direction, somehow not far from that above assigned 
to it, we are no more authorized to suppose the sun at rest, than we are to 
deny the diumal motion of the earth, except in this respect, that the 
proofs of the latter are very numerous, whereas the former rests only on 
a few though capital testimonies. 



UPLACE 



PiEftRB SiHOK Laplace was bom in Normandy, March 28, 1749. 
Before eighteen years old he was a teacher of mathematics at Beau- 
mont. and soon afterwards gained the attention of D'Alembert by a let- 
ter to him on the principles of mathematics. From 1770 for many years 
he was busy with Lagrange in establishing the permanency of the solar 
system, accounting for its perturbations, and interactions, and showing 
that all these changes are periodic. His "Mechanics of the Heavens'' 
was a gigantic exposition of the movements of the solar system. In his 
^'System of the World" he advanced the nebular hypothesis of the origin 
of the universe. Most of his previous work had been done in tracing 
the law of gravitation throughout its many complications, tn the system 
of planets ; this latter hypothesis, though relegated to a note at the end 
of the "System of the World," was to give astronomy a dynamic rather 
than a descriptive point of view. 

He tried to be a politician, but was not a good man of affairs. His 
ability to change with the wind, however, brou^t him a title of count 
from Napoleon, and of marquis ( 1817) from the restored Bourbon kii^. 
He died March 5, 1837. 
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THE NEBULAR HYPOTHESIS 



From the preceding chapter, it appears ihat we have the five fol- 
lowing pbcnomcna lo aisUt uk in investigating the cause cf the phmttive 
m^oos of the planetary system. The fnotionB of the planets in the 
iainc direction, and very nearly in ihc sanic plane; the motions of the 
faiellitcs in the same cliTcclion as Ihofc of the planets; the motions of 
rolSlion of these dilTerent hodies and a1«o cf the sun, in the sAmc direc* 
tion as their irotions of projection, and in planes very little inclined to 
each oiher^ the smaQ eccentricity of the ortiii^ of the planets and satel- 
lites : finally, the great eccentricity of the orbits of the comets, ihdr 
inclinations being at the sajnc lime enlirely indctcrminale. 

BufFon is the only in^lividual ihai 1 know of, iaUo^ since the discov- 
ery of the true system of the world, cndeax'otiretl to investigate the ori- 
gin of the planets and satdlites. He supposed thai a comet, by 
impinging on The Sun, carried away a torrcrt of matter, which was 
rcnnited far off, inlo globes of different magniiudea and at different dis* 
lancts frrnn tliis star. Tliese globes, vrlicn they cool and become bard^ 
me<U are the pbnets anft their satelliteJL This hyjiothrsiji naii^lics the 
first cf the five preceding piienomena; for It is evident that all bodiea 
thtis formed should move very nearly in the plane which puses through 
the centre of the Sun, and through the direction of the torrent of mafter 
which has produced thctn; but the four remaining phenomena appear 
ID me i)iexplical>lc on llils ^up^iosilion. Intl^l. the alwiltile motion of llie 
molecules of a pUnrt nugiu i*i }te in thr nme dirrctior as the motion of 
the centre of gravity ; but it t>y no means foUovrs from this, that the 
motion of rotation of a planet should be aleo in the same direction, Thus 
the Earth may revolve from caM to west, and yet the absohite motion of 
each of its molecules may be directed from west to cast This obaerva- 
ticvi ii|i|tl]ei aluD to thr revolutirm of the satellites^ of which tbr rttrtction 
In the same hrpodie^U, is not newwarily the same as tljat of the moUoo 
oi projection of tli>e planets. 

The small eocentridty of the planetary orUts is a phenomenon, not 
only difficult lo explain on this hypothesis, bat altogether incoonstent 
with it. We know from the iheory of central forces, that if a body which 
mo%'es in a re-entram orbit a1x>iit \ht San, passes very near the liody of 
the Sun, Jt will return constantly to it, at the cod of each revohutoo. 
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HcDCc it follows tliai if the pUticta vrcrt ongmzMy dctadicd from the 
Sun, they would louch it. at i-ach rcinm lo this Mar: and their orbits, 
tnsCdd of being ne;irly circnlar, woulc! be vcrj- eccentric. Indeed it 
must be admitted Hint a torreot of matter detached from the Sun, caiuiot 
be cootparcd to a globe which jn9t aldma 1>y ita 3uKacc ; from the Impul- 
MOns which ihc part* of this torrent receive from each other, com- 
bined with tlieir niulual attrac(:o<i, tliey msj, by duukging the dircctLon 
of ihcir motions, increase the di«tanceA of their perihdions from the 
Sun. But their orbits should 1>e extremely eccentric, or ai teott all the 
orbits would not be q, p. circular, except by the most extraordinary 
chajioc- Finally, no reason c;in be a^ij^ned on the hypotfae^i^ of Buffon» 
why the orbits of more thin one hundred comcis, whidi have Wea 
iilrcady observed, ithoulf! hr all vrry eccentric Thin hy])olhe?ii-%, ihcre- 
f6re» I* far from satisfying ihe preceding phenconeDa, Let us oon^der 
whether we can at&ign the tnte cause. 

\Miatcver may be its nature, since it has produced or inHuenccd 
Ihc direidJon of the planetary motions, it mti^ ha>-c embraced them all 
within the s;^icre of its actiori; and cotisidcrmg the itnntaise distance 
which irtrrvctirj; brtwern thrm, nothing could have c^Teded this biit a 
fluid of almoit tndefuiiie exieoL In order to have impressed on them 
an a motion q. p, circular and in the same direction about the Sun, this 
fluid must environ this star, like an atmosphere. From a consideration 
of the planetary motions, me are therefore brouglkt to the cmichision, 
that in consequence of an exccsuve Iieat, the Milar atmosphere originally 
extended beyond tl*e orbiis of all die p!anets, and that it has successively 
contracted itself within its prcscrt Itnuts. 

In the primilive State in which we hare suppose<l the Sun to t>e, it 
r«s<mblc£ thooc substtDccs which arc termed ncbuW, which, when seen 
through telescopes, appear to be composed of a nucleus, more or less 
brlHiant, surrounded by a nrbulo&Jty, whkh, by oondcnfiing on its sur- 
face, trannfonns it into a star. If all ihe fiars are conceived to be simi- 
larly formed, we can suppose their anterior state of nebulo^ty to be 
preceded by other states in vrhich tlie nebulous matter was more or kas 
difiose, the nucleus bemfi: at the lame time more or less bnlliant By 
going bade in this manner, we sliall arrive at a state of ndjutoaity so dif* 
fnse, that ils existence can with dilTicnky be concaved. 

For a cortMderable time back, the partictihr arrangemeni of some 
stars %-isil>!e to the naked e^-e, has enga|^ the attention of philofiophers. 
Miccbd remarked tone since bow extremely improbable it was thai the 
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fUrs composing: the conttelhtion called tlw Pleiades, for exampk, 
should be conliEicd within Ihc narrow space whicli contains ihcm, by the 
K>lc chanoc f>( h^u^Til ; from which lie infcrrccl tlut this group of xur», 
and the similar groups which tite h«^vmfi present to tu< one the cfFecti 
of a primitive law of nature. These jroup* arc a general rc*ulf of flic 
condensation of ncbuin of several nuclri ; for tt « c\ idcnt that the oebu- 
loti9 matter hcittg perpetually attr«tctcd by the^ different nucld. oiif^l 
at Icn^ to form a croup of tizrt, like to tlut of the Pleiades. The con- 
denfjAtion of nebula: consisting of two nnciri, will m like manner form 
»tar» very near to each otlier, revolvini^ thr one a1>oui llie otlier like to 
the double fiur«, wlio«e respective nioiions h:avc been alreiidy recogDiTcd. 

But in what manner has the tolar atinosplicrc determined the mo- 
tlona of roUtion and revolution of the plancTs and satdlics? If th<sc 
bodies had penetrated deeply into thU atmosphere, ita resiMance would 
cau&e iheiu to fall on the Sun. We may ihercfore suppose that the pUn* 
e[£ were formed at ha saceeuive limits, by the conde!r«;it]On of cones of 
vaipourSp which tt nitist. while it was cooling, have abandoned tn the 
plane of its e^^uatcr. 

Let U9 resume the results which we have Griven in the tenth chapter 
of the preceding book. The Sun's atmosphere cannot extend indcfui- 
ildy; ili Umil i* ihe i^iml wIktc tlie CL^lt^fut^■*I force arising from the 
motion of rotation hahncc« the gravity; bwt according as the cooling 
contnkcts the atmoff^ere. and condenses the molecules which are near 
to it, on the surface of the star, the motion of rotation tncrcmscs; for. in 
virtue of the principle of areas, the sum of the areas dcscnbod b> the 
rm/tiu ttctcr of eadi panicle of t}ie Sun atkd its aunospbere, and pro- 
JMe<t on tlie phine of its et^uator, i% Alwa)'s the same. 0)mv<)ucntly the 
rooitlcn ought to be quicker, when theee particles approajcli to the centre 
of the Sun. The centrifugal force arising from this motion becoming 
thus greater; the point where the gravity is e<^uat 1o it, is nearer to the 
centre of the Sun. Stxpposing. therefore, what is natural to admit, that 
the atmoaphcrc exteiuled ;il uiy qKich as far as ihb limit, it ought, 
according as it cooled, to abarHlon the molecules, which are siniated at 
tins limit, and at the successive limits prodticed by tlit increased rota- 
tion of the Sun. Th«se particl«s, after being abandoned, have continued 
to circulate about this star, becnuM their centrifugal force was balanced 
by their gravity. Bui as this equality docs not obtain £or tbcM molc- 
ci:k« of the atnxvspberc whidi arc situated on tlie paralMs to the Sun's 
equator, these have come nearer by thdr gravity to Ihe atmotpher* at- 
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cordis^ ti it condensed, and they have not cc^s^d to bdocij: to tt inis- 
much «s by their motion, ib<y hA\c jipprcutdied to the plane of this 

Let m now euniider the ione« of vapour*^ ivhich have been «ue- 
ce^lvvly abancloned. These zones ouf:;:ht. according to all probability, 
to fomi by ihcir condcnalion, and by the iriitual attrodioii of tiidr par- 
ticles, several concentncal rinj^ of vapoum circtilatin^ about the Sun- 
Tbe mutual fiictloa of the itiD)ecu1e& of cadi ring ought to accelerate 
»oiTie and retard other*, until rhey :i1l had accjnirefl t^ie «aine arj^ar 
motion. Con^ucntly the real velocities of ihemoleailes which are far- 
ther from the Sun, ought to be f^reatest. The followmf; cause ou^t 
likewbe to contribute to ihistliifercnccof ^-clocittc*: The moti dbtant 
particles of the Sun, and which, by the effects of cooling and ccnden«- 
tiun, have collecied so as to conttlltule llie superior part of the nng, liave 
always deKcrllird areas propaniona) to the timet, becauncr the central 
force by which Uiey are actuated hat been constantly directed to this 
fl&r ; but thU constancy of areas requires an incrcrt«c of vclocityp accord- 
ni£ as they approach more to each other. It appears that the same cause 
ought to diminish tlic velocity ot the particles, tvhidi, situated near tlic 
rini;, cntiililule x\n mferiOT part. 

If all the panicles of a Hngf of vapours contimied to condense witli- 

out ftcparating, they would at length couEtitutc a solid or a liquid ring. 

But the rcfrularity vrhtdi this formation requires in all the parts of the 

rint;, and in their cooling, ought to make this phenomenon very rare. 

Thus the solar tysteni presents but one example of it ; that of the rings 

of SaniTTL Almost a]wa>'S each ring of vapours ought to be divided into 

sevcraJ ma«sei^> which, being moved with velocities which differ littie 

from each other, should continue to revolve at the same diu^nce about 

the SuD. These maasca should aasume a spherddical form, with a 

rotatory motion tn the dircctkxi of thai of tlieir revolution* because tJicir 

inferior particles have a lr» real velocity than the snpcnor; tbey have 

therefore eooatituted so many planets in a state of vapour. But if one of 

ihem was auifidently powerful, to unite cucccf^vely by its attraction aJl 

the oihen about its centre, the ring of vapours wodd be changed into 

one sole spliercidical mass, circulating about the Sun, with a motion of 

rotation in the sanie direction with thai of revolution. Thts last case haa 

lieen the most comn>on: however^ the solar syaem presents to us the 

first case, in the four small pbmets which revolve between Mart and 

Ji^iter, at least unless we suppose with Olbers, that tltcy oripnally 

VI, » 
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iOTWtd ooc planet only, wUch was divided by in cxploMon into scrcral 
pArts, and actualcd by difTcrcnl vrtocilin. Now if wc trace the changes 
wbtcli a further cooling ought to produce m the planet* formed of 
Tapours, and of which we have suggested ihc fomiatyMi, wc ihall see to 
«riie in the centre o£ each oi tlicm, a nudcui; increajiin^ ccoilinuaQy, by 
the oondensation of Ibc atmosphere whidi environs it. In ihi» state, the 
plgDCt rcKmblea the Stin in the nebulous state, in which we bavc Arat 
suppowd it to be: the cooling &liQu1tI therefiire pnxluce al the different 
Kmitit of it* atmosphere, phcmomcna jtimilar to 1ho*e which have 
described, namely, nng« and iuiieltitc« circulating about iu centre in tb« 
dirc^on of iu motion cf rotation, and rcvohnng in the fi*mc dirtctioa 
on ihcir tkx<s* The rcfiiilar diAtnbution of the mau of ringa of Saturn 
about its centre and in the plane of its ei^uaior, rtiults itaiurally Fnain 
ihts hypothesis, a^id, witliout it. !» inexplicaljle- Tlm^c rtn^ nivjvear to 
mc to he existing pnx>fK of thr primitivr eiciension of the amiospHcrc of 
Saturn, and of its sncceiMve condensaiioni. Thu*, xhc Angular phe- 
Doracna of the small eccentricities of the orbits of tlve pbneiE and catel- 
UteSt of the small inclination of these orbits to the »olar equator, and ot 
the identity in tlie dircaion of the motions of rotaEion and revolution of 
uH tlioKc bnclirs wilh lTi;it of tlir rolatltm of the ^un, fdlovr the hypoth- 
esis which ha* been iu^e«e<], and render It extremely probable. If the 
«o)ftr system was formed with perfect reguhriiY, the orbits of the bodict 
whtch compose it would be circles, of which the planes, as well as tho«fi 
of the various c(]uators and rings, would coincide with the plane of the 
solar equator. But we may suppose that tlie mnumcrablc vartdic^ 
whklT mnCT necessarily exirt in the trmperalnrr and density of different 
parts of these great masses, otight to prodtice the ecoentrjcitles of thdr 
orbits, and tbt deviations of their motions, from the pbnc of thb 
equator. 

In the preceding hypothesis, the comets do not belong to the solar 
system. If they be considered, as we have done, as sjnall nchuhc wan- 
dering from one solar sysiem lo aiwfh^r, ami fornir<l by the cordcrTiia- 
Ikm of the nebulous mailer, which i« diffused so profuiely throughout 
the universe, we may conceive that when they arrive m that part of 
space where the attraction of the Stjn predominates, it shonki force ihem 
to docribc dliplic or hyperbolic orb&ta. But as their velocities are 
eqtnDy pcMslble b ex'ery direction, they rmist move indifferently in aB 
directions, and at every^ pocishle incltnalion to il^e elliptic: whtcfa is 
confonnaUc to observatiovi. Thtis Uie condensation of the nebuloos 
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matlfr, which explains the moeicns of rctjuioxi and revolutioo of the 
planets and ntcHitc* in llie j^irc direction, and in ort»U very IHtlc tn- 
clined lo each other^ likewise cxplaiiiit why the motions cf the comeU 
dcvialp from this g^cnrral law. 

The great eccentricity of the orhitt of the cometi, it also a result of 
our bypotbeetft- If tho«e orhits ore eJliptiCt they are very elonfj^cd, 
RBce their greater axc« arc fit 1ca£t oqiial to the mditu of the sphere 
of activity of the Sun- Rrt these orbiti may be h>perl)olic ; and If the 
aXTK of these hyperbols are nol very gjeat with respect to ihe mean 
distancef ftf the Sun f rom the Eanh^ the motion of the comets whtdi 
descrihe them will appear to be tensibly hypertM>lic However, with 
respect to tlie hundred comets, of which the element* are known, not 
one appears to move in « hyperbola ; haice the chancer which assign a 
sensible hyperbola, are exlrenKly rare relatively to the contrary chaiKcs. 
Tlie coiEiels are so small, that they on\y become sensible when ilieir peri- 
helion distance is inconsiderable. Hitherto ihi« dtuarce has not sur- 
passed twice the dian^ctcr of ilic Earths orbit, and most frequently, it 
has been less th^iii the radius of this orbit. We may conceive, that in or- 
der to approach so near to the Sun, their %xIodty at the moment of their 
bigrrss within it£ sphere of activity, must have an intensity and direc* 
'tips Confiiir<l within very narniw limits, Tf we (IrtrrtniTir by the anal' 
yibof probabilities, the ratio of the chances which in thete limits, assign 
a sensible hyperbola to the chances which assign an orbit, which may 
wilhoui sensible error be confounded with a parabola, it will be found 
tliat there is at least six thooaand to tinity that a nebula which pcDCtratca 
widitii die sphere of the Sun's activity so as to be observed, will dtbcr 
describe a very ekmgated elli]]9«% or an hyperbola, which, in consequence 
of ihe magnitude of lis axis will be as to sense confoimded with a par* 
abola in the part of its orbit which is observed- It is not therefore sur- 
prisiuK that hitherto no h>*pcrbo1ic motions have been recognised. 

The attraction of the planets, and periups also the resistance of the 
ethereal mediae ought to chaii^ several cmneUry orbits into ellipses, of 
wfuch the greater axes are much IttA than the ratUtiK of the sphere of 
the solar aalvity. It is probable that such a change was produced in tlie 
orbh of the oomct of 1759, the greater axis of which wa* not more 
Ifaan Ihiny^fivc times the distance of the Sun frovn the Earth, A still 
greater change was produced m the orbits of the comets of 1770 and of 
iSoS' 

If tn the zoneM abandntied by the atmosphere of the Sun, there are 
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any molecnles too volatile to fee nnited to each other, or to the planett, 
they ougiht in their ctrci^lation about this ftiar to exhibit M the appcsr- 
ancc& of (Ik fOtltacal Vighu without cppo«ing any sensible rc5i5taJic« 
to tile difTercDt boOics of thr t^lanctary lyslctn, both on account of iKcir 
great rarity and also because ihelr motion is vcrv nearly the uime ^ thsti 
of the pUnet« which they meet. 

An attentive examination of all the circumstances of tbts syttcm 
renders our hvpothf^is still more probable. The primitive floidity of the 
pljuiels t» clearly indicated by Hk coinprcsiioii of thdr figure, conform- 
ably lo the Uws of the mutual attracilon of their molecules; it in more- 
over detnons (rated fay the regular diininution of gravity, a» we proceev! 
from the equator to the polcSv Thip itate of primitive fluidity to which 
we are condticted by aslronomical phenomena, is aJfto apparent Irom 
those whidi natural hiitory points out. Bui in order fuHy to cMtmaic 
thcm^ we should take into account the immense variety of combinattons 
formed by all the terrrstria! substances which were mixed together In 
a Slate of v^ip^mr, when the dejirewion of their trrnprnitnre enabled 
their e1en>ents to unite ; it is neccssarj^ Lkewisc to consider the wonder* 
ful changes which thi» dcpresiicn ouf;ht to ca.u»c in the interior and a1 
the surface of the carih, in all lis productions, in the consututioii aiKl 
prcwuTT of tlic atniospbcre, in (he ocean, and in all substances whidi 
it held in a state of loTutlon. Fiitally. we shtiuld taVc into aeeourt the 
sudden changn, tuch aft great volcanic erupiiona, which must at differ- 
ent epochs have deranfjed the ref^ubrity of thc^e changes. Geology, 
thus studied under the point of view which connects it with atfronomy. 
may, with respect to scvcr^ objects* acquire both prccUion Mod 
certainty. 

One of tlie most remarkable phenomena of the w)br lyidem n the 
rigorous equality which i» otiMrved to subsist between the anpitar mo- 
tions of rotation and resolution of each satetltte. It is infinity to tmity 
that thia is not the e^ect of hatard. The theory of univeria] graviiat^ 
makes infinity to disappear ^m this improbability, by shewim; that ii 
is snfficicnt for the existence of thii phenomenon, that at llie cnmineoce- 
nient theac motions cfid not di^er much. Then, the attraction of the 
planet wonld r^hlUh between them a perfect equality; but at tlie same 
time it hat inten rise to a perioilic oteillation in the axis of the satellite 
directed to the planet, of witich oacilhuion the extent depends on the 
pnntTtivc difference betweci these mociona. As the obMmtions of 
Ma}rr on tlie libraiion of tl>e Nfoon, and thwe whkh Bonvard ami 
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Nicollel na«Jc ior Uw s^mt puipofc, 3C toy rcqiwrt, did not enable us to 
Tcco£nt£C tbU OKilhtlon; the diScrcacc on which it depends nam be 
eKlrenwl> sjjmII, whidi indicate.'; witSi cTcr>' appr^Lrancc of |>rolMbilUx 
the exUtence of a particular caiut;. wliicli, h;!* ctrnfintt! ihis <!iffrrcnce 
within ver>- Darrow UtnitB. in which the attnction of the planet might 
CS^Ublifh betwccti the mean n^otions of rotation and revolution a nftid 
c^iuality, whidi at Icnglli tcmibated by snniliilaiing the oscillation 
nhicli Arose from ihi* oiunlltj. Both these effect* result from our 
h>-jiotheats; for we mzy conceii/e tliat ihc Moon, in a slate of vapour, 
assumed m consequence of (lie fx^werful attraction of the earlli thr form 
of an elouf^aicd apheroid, cf which the greater axis would be con*- 
ftantly directed towards this planet, from the facility with which th« 
vaiMnrs yield to the slightest (orcc impressed upon them, Tlic 1crr«- 
trial attraaicn cooitmumg to act in the ume manner, while the Moon 
is in a fiUte of tluidiiv, ought at length, by malting the two motions of 
this saielllte to appn^jch eaclt other, to cause thdr cltfferenoe to fall 
vrithin the limits, at which their rigorous equality commences to estab- 
liA ¥t«clf. Then this attTadton sliOdId annihilate, by little anil little* the 
osdHaiion which this cqiulity produced on the greater axis of tlte splicr- 
ovd dtroctcd towards the earth. It is in this manner that Ihc ftuids 
which cover this planet, have destroyed by tlicir friction and rvaisilancc 
the prtmhive oicilblkmt of hi axis of rotation, which is only row nit^ 
ject to the nutation re^uliirg from the actions of the Sun and Moon. 
It if easy to be assured that the «e|ualitT of the motions of rotation and 
revolution of the satellites ovight to oppose the fonnftlicai of rin^s and 
sccor.<lary satellites, by the atmospheres of these bodies. Consequently 
obficnalicn lus not hithcno indicatcKl tlie existence of miy iiudi. The 
motiomE of the three lirtt sate!Gtcs of Jnpiler jtresent a phenomenon 
stiH rrore ejrtraordinary than tlw preening; whkh comista io this, that 
the mean kmgitnde of live first, minus three times that of the second, 
pltia twice that of the thirds is consuntly equal to two right ani^lca. 
There is the raik> of infinity to one. ihat this eqtiality is not the effect 
of chaiKe. But we have seen, that in oiderto piMluce it. it ?s HiiUcient, 
if at tile cnmmetvemetrf, the mr.an miilirsis nf ihr«p fhrpe bodies ap- 
proached very near to the relation which renders ihc nwan motboa of the 
fifft, inkms three times iliai of the second, phis twice that of the third, 
cqnal to tiothtng. Then thctr mtitttti attraction rendered this ratio jig* 
orotis^y exact, and it has moreover made tltc mean longitude of the first 
niimis tlvec times lliat of tlie iccocid, plu« twice that of tiK third, cqtial 
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lo a semidrcumfciww- At the Mme timc^ it gave risr to a pwodic 
inequality, which depends on the fm^l quanticy, by which th« mean 
motions originally deviated from the rcUtion vhhich wc have ju^ an- 
nounccrl- N'otwithAtaiuJictfr aU the care Detainbrc took in Iu5 ob»erva- 
llons, he could not rccognuc this mrrjuftltty, whf<-h, whilr it r\-incftt ttit 
extreme nra11nes», also indicatea, with a higli degree of probabiUiy. the 
existence of a csufc which makes it to disappear. In our hypothesis, 
tbc satellites of Jnpiler, immediately after Ihcir formation, did not move 
ill a perfect vacuo : the less condcnftiblc molc<iika of the primitive ttcno- 
spheres of the 5^un and planet would then constitute a rare mediuni. the 
rc^^Utaiice of whicli being different for cacli of thr Mnrs, might make 
the mean motioau to approach by <!egTees to the ratio hi qne*tio«; and 
when these movements had thus attained the eonditiona reqtiifiite, fn 
order ttiat the mutual attraction of the three satellites mij^ht render 
th-s relation accurately tnic. it perpetually diminished the inequality 
whicli tilts relation oriifinateJ. aii<l evrtitually rendered it insensible. Wc 
cannot better Hluscrale ihese efTecis than fay comparing them to the 
motion of a pendulum, which, actuated by a great velocity, moves in a 
medium, the resistance of wtiich ts inconsiderable. It will first describe 
a great number of circumstances ; but at length its motion of circulation 
perpetually decreasing, Et will be convened Into an oacLHatonr motvon, 
which itself diminishmg more and more, by the resistance of tlie me- 
dium, will e^Mmtually be totally destru^^d, and then the pendulimi, bar- 
ing attained a state of repose, will remain at rest for ever. 



VOLTA 



AiJ^^Axnxi'i ViK.TA was tiom at 0?mr% Italy, Fdmiary IJ^ >7-(5- Tts 
1774 he became teac*ter of physks at Cc«no and tn 1749 professor at 
Pavia. He early took an mterest in electricity. About 1790 Galvanl 
dUcovered that tlw muscles of a frog contracted under the tni1tii?nce of 
ckdridty. Galvani thought the frog's muKTcs to act as a Leydcn jar. 
Voha eonfidered them rather a delicate electrometer. Hi* experfments 
to confirm this theory kd him to the diacovery of tlic voltaic pile, whkh 
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fradlKcd the first constant current of clectridiy ^d lud an cnornious 
influmcc on llic science. Volta dird in i8^. 



NEW GALVANIC IMSTRUMENT 



On tht BUctricily ExciUd by tk^ Merc Coniect of C&ndtuHmg 
Substan€fj 0f Dificrcfti Km4s. By Mr. AUi Vclta^ P. R. S., Prof. 
Cf Ivai Phiias. in the Unn^^jity of PtrvuL 

The chief of tlipse result*, and which comprehend* nearly r.T! the 
Others* it the construction of an apparatus whtch resembles in lis effects, 
viz. (such as fiivinf: shocks to the arms, &c.,) the Lcydcn phial, and still 
better, electric baltenca weakly diarercd ; acting continually, or who»e 
charge, after each explosion, recharges ItsdE again; whidi In short 
becomet perpetual, from one jnfattible charj^c, from one action or 
impulse on tlie electric fluid; but which besides differs essentially from 
the oiher, by this continual action whic^ is proper to it, and because that 
instead of consisting, tike the ordinary phiab and electric batteries, in 
one or luorc isolated plates, or thin layers of those bodies dccnnrd the 
only rlcctriri, and armed with conduclors or bodie* callrd nun-rlcctrics, 
this new apparatus is formed only of a number of these last bodies, 
chosen even atnonf; the best conductors, and so the farlhcrt removed, 
accordiRfif to the usual opinion, from the electric principle. Thts astOA- 
iihiTR apparatus is nothiti$: but an asscirblaifc of a number of good con- 
iluctor»ofa different kind, anangcd in a certain manner. Thus, ja 40, 
6a, or more pirces of co]iper, nr Ii^lrr of mIvct, t^ach applied In a pirce 
of tin, or stiTl better of jinc, and an cfjua! number of layers of water, or 
of some other liquid which may be a better conductor than simple water, 
as salt water, l)c* Ac* or of bils of card or letther. Sec., soaked in such 
Squids. Of mch layers interposed between each couple or conbination 
of two different metals, one «iKh altcmate scries, and always ia the same 
order, of these tliree kinds of cunducturs i> all tlial cunsliiutes U. 
Volia's new irtstniment: which imiiatr<«> wril the rfTrcrtof ihc l^den 
phia! or electric baltcriei: net inieed wttli the force an<l explocioos of 
these, wlwn highly charged; but only equalling the effects of a battery 
charfccd to a very weak decree, of a battery, however, having an int* 
mensc c^iocity, tntt which besides infinitely Miqiasics the virtue and the 
pow^r of thnw jomr hatlcrirs; as il lia^ no need, like thein, of behig 
charged befordiund, t>y ineaiiJ of a fordgn electricity; and as it is 
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capable cf giving the u&iial commotion as often as ever it is property 
toachetl. This apparatus, as it rcscrabks more the natural electric OTgan 
of tlte 1orpc<!o» or uf the electric eel ihaii the Le.vdcrt phial and the ordi- 
nary declric batkricf, M. Volla call* the aTli^cial elortric organ. For 
the eoiuiraciion of thU iniarurnert, M. Volta provides »ome doiens of 
SQ^^I, round metal plates of copper, or tin, or l>e£t of silver, about an 
inch m diameter, hke ^hillingn or half-crowns^ and ta\ e^naJ mimber of 
plates of tin. oir much bdlcr of xinc, of the saroc «hapc and siec. These 
pieces he places exactly one upon another, forminff a column, pillar or 
pile. He provides al*ioa« many rouml pieces of card, or lealhei, or such 
like spongy matter, capable of imbibing and retaining much of the watcr^ 
or other liquid, when aoakcd in it. These ftoaked roulleta or circlea are 
1o be a little less in diameter Ihan the small metal discs or plates, that 
they may not jut out bc>'Oii<I them. All these discs are ittcn placed hori- 
zontally on a table, one over another continually altcrnaliitg. in a pile as 
high a& will well support itself wiiliout loitering and falling down: 
beginning with a plate of either of the irelalc^ as for instance, the direr, 
then upon tliat one of line, over which is to be put the waked card; then 
0*hcr three discs* over these in the same order, via. a sPvcr, next a line, 
and Ihm anotlier moislened card, &c 

After having raised ibe pile to about 20 of these stages or triads 
of plates. It will he alrearly capable, nol cmly of affecting Cavallo's elec- 
trometer, assisted hy the condenser, so as to raise it 10 or 1 ^*, charging 
it by a umple touching, so as to cauie it to give a spark. &c, as abo to 
strike the lingers wiih which wc touch the top or bottom of the column, 
wttti several small soapei, the fingers being wetted with water. But if to 
the ao sets of triplets of the plates be added ao or 30 uwre, disposed la 
the same order, the actions of the extended pile vrilt be mttdi stronger, 
and be fett through tJie anns up to the shouldm: and by continuing the 
totichings, the pains in tlie hands become insup[?ortaLle. 

M. Volta eoRStnicta sod combines his apparatus in various way» 
and fomis, more or leas powcrfid, Gon^'cnicnt or amusing. One b u 
Go1k>wa (Fig. K pl- 13,)- which lie call* a <oumtn<' d< t^scs. He dis- 
poars m a row a number of ciipM of wxxxl, or earih, ur g!aKS, or any thin^ 
but metal, half dlled with pare water, or salt water of lye: these are all 
made to communiicatc in a kind of chain, by several metallic ares of 
which one ann or hak, Aa, or only the extremity A, immersed in oDc of 
the cups, la of copper, or of copper silvered, and the other Z, immened 
IB llie following cup, is of Itn, or xatlier of nnc, the other two hHng 



mataswrn cB^nvRY scjekcs 



9oIder^ together nc&r the crown of the arch. It is evident tl:at a senefl 
of thc«c cups <tiu* connected logctlirr, citlicr in a straight or curirtl Unc, 
b; the two meiah and the intemcdUte tirjuid, a Mnitlar to ihc pUlar or 
piIeb«for«<lcscrib«d, and coRwqtiently wilt exhibit similar ctfcctt. Thus 
to produce commotion or »cnKttion in the hands and amie, vtt nttd cn!y 
dip one band into one of the cups and the finger of the other h&nd into 
another cup, sitfHcleniJy far froin the fomier; and the action will be »o 
rtiiicb the struti^rr as ibe Iwu cups :ir^ farlhi^r 4i3Utidef , or have ihr inotc 
imterm^iaEc cups; ard constqwcntly the greatest by louchmg the fin*t 
and the lust in the d:ain, 

A* to the stnicturc in the other method, b>' the column or pile, Mr- 
Volta foun<l out various ways to prolong and extend it. in mulliplyin^ 
tlic metal plates without shaking it down : to render thv» instrument con- 
veiizeiK. ]MJriable and durable: and among otlicrs the three methods 
exhibited on Ags. 2, 3, 4, pL 13. In !ig. £, mmrim* are upright Ian or 
rods, to the number of three or fotir, or more, erected from the bottom of 
the pile, and extended to a oonreniicnc height, incloinng Ihc pile like a 
cage, to prevent its fatlinc- These rods may be cither of glass, wood or 
metal; oLd>', in titia Wi casc^ ihey mu&t be hindcfcd from taudimg the 
metal ptatnt ; which may be done either by covering each metal rod with 
a glaw tube or by interposinf; l)etween them and the pile Kwre bandi; of 
cerecloth or i^led paper or simple paper, or any imperfect conducting 
substance. 

But the best expediettt for forming tlw iiutnunent of a great num- 
berof |>]ale^asof6o,d:^or I /mo, is to divide the pile into two or more, 
as In the figures 3 and 4, where the pieces have all their respective posi- 
tions or conrniunicationi, as if it was one pPec«iIy, plied and tamed. In 
all thcM figures the different melal plates are denoted t>y the letters A 
and Z, the initials of argent «nd aine, and of the wet dJKfi of card, or 
leather, &c., interposed at each pair of those metals, by a la)^r or bind 
shaded blade. The dotted line« show the contact of each couple of metal 
plates, A and Z, where tliey may be conveniently soldered together, ce, 
ce, cCt are mctat plates forming the cort'-mtinication between one cohmui, 
or section <>f a eiilumn, and another : and b^ b, h. b, b. are bnsius of water, 
in communication witli the botloms or ejitrcnitEiefiof thepilen. 

M. Volta conchides with various rer»rk« and cautions in using 
this instruroenl; showing that it ts pcrpetiul in itit virtue, rmc-vring tts 
charge apoBtaiKously, and serving mo«t of tJie purposes of the ordmary 
ekctrical machines, and even affecting and manifesting its power by 
w^U of (he bumati Knses, vis. feeling, tasting, hcanng* and acdng. 
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JOHN WESLEY 



John Wesley was bom June 17 (June 28 by old style), 1703, at 
Epworth. He entered Oxford in 1720, and in 1726 became a fellow of 
Lincoln. In 1729, after an absence of two years, he returned to Oxford 
and began to take m pupils. Just before his return his brother Charles 
hnU induced a few students to meet him for weekly communion, and 
with the coming of John, (he characteristics of the sociely became quilt; 
pronounced, for the members, besides taking weekly communion, began 
studying the Greek Testament together, observing regular fasting and 
private devotion, and visiting prisoners and the sick. Tt was during this 
period that ihey were given such sobriquets as "the Godly" and "Meth- 
odists/' and the society at first fell off in numbers because of the crit- 
icism it had aroused. 

In 1736 Wesley went to Georgia as a missionary. About this time 
he came somewhat under the influence of the Moravians, and had 
already accepted the doctrine of salvation by faith. Soon after his return 
to England in 173ft, ^^ ^^^^ ^^^^ ^^ ^^*^ unJergone his first real conver- 
sion, had actually been bom in the "new birth." This doctrine of an 
actual conscious conversion through faith he commenced to preach as an 
cvangchst alonf:: with his brother and Whitefield, 

The Episcopal clergy began to discourage the new movement, so 
the evangelists began acldrcssing the crowds in the open fields. In 1739 
the societies first joined under the direct charge of Wesley, although 
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ftll this time and until after Wesley's death McthodUm considered itself 
only a scxjeiy within the Episcopal chtirdi- 

In 1740 the ehurche« Rio«tIy refuf^^ the sacrament lo l^e memberi 
of the sociely and the Wesleys admlnittercd it themselves. In 1741, lay 
(ifcachcrs ^cre called out to help them, and tlie next year leaders of the 
classes were appointetl. The whole organization vwas under the entire 
diar^e of Wcsdcy and a^itinued Mi until his deatJi. Tlie first oonfcrcnce 
was held in 1744, and the powers of that body gradually increased ttniil 
after Wesley's death it ^as ready to asmme the control of the dmrch. 

la 1784 the American societies were or^^i^cd as a church, Lndc* 
pendent of the Episcopalians ord of English Mclhoclism, 

Wesley died in 1791. Wc give below his inofti important beliefs. 



THE EARLY METHODISTS 



The following queries concerning the Zklethodists were aent I ap- 
prrheml, from Holland or nemiany to aome person in England, 
The answer to each it in Mr Wc*le>''s handwriting; and the date 
preyed is 1741. But if this be the true date, I conjecture, from the 
answer to the fourtli and fifth <iuer>-> that it must have been very early 
in this >'car, before Mr, Wesley and iff. WiJtdicId separated on the 
^ioctrinc of pmlcsttnatioo, Mowe^-cr, not being able to ascenaln the 
<Iatc exaetty, I have referred iheni to diis place. 

QuBL I. Whether ilie number of Methodists is considerable, 
amoog the students and learned m«n? 

Ans. "The numt>cr of Methodists is not confidcrable, among the 
students and learned men." 

a. Whether at Oxford, where the Metfvodistt first sf>ning tip, there 
be *tiW many of ihrm among the scholars * 

"There arc very few of them now left, aniong the sdnlan at 
OxfonL" 

3. Whetfaei' they arc aD of one mind, and whether they hare the 
same principles? Especially. 4- AVhcther those Methodists that are sttU 
fit Oxford, approve of ihe sentiments and actioos of Mr. Whitcfiekl and 
Messrs. We»leyt ? 

•"Tbcj' are atl of the same principles with the Church of England 
as laid down in her Articles and HomilEes; and, 4. T>d accordingly 
approve of the sentiments of Mr. WhitcScld and Mr. Wcsky, and of 
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their publishing iJiem e!«cwh«re, since ihcj- have been shut out of the 
chufchc*." 

5. How they came to revive those doctrinct, hitherto neglected by 
the cleigy of the Qmrch of Etiglnnd, of prcdcj^iiraliofip the new birth, 
and juKiificniion by faith atone? And 6. Whether ihey h^vc the t^me 
from the Moravian brethren? 

''Pre<luiination U not a doctrine taught by the >fe<hodbt4. But 
they do Itacb that men must be bom a^ain, and that vre are saved 
tbroisgh faith: and 6- "The latter of thc*c Uiey learned from aome of 
ihc Moraviaji brethren : tlie fontier by reading the New Testament.** 

7. Whether ihcy be ortliodox in other doctrinal points : and whetlier 
they lead an unbTameable ChriEtlan life. 

•*Thcy openly ehallcn^ all that hear them to answer tha*c ques- 
tions, 'Which of >oa coivinceth me of am?" Or, of teachinj: any doc- 
trine c^mtrary to the Scripitirc? And the general accontion agaimt 
them 15, ll:at ihcy arc righteous overmuch/' 

8. Wliether they strictly rt^latc thcmsdvcs accordm^ to the rule 
and discipline of the Moravian brethren : except tliat They siill keep and 
otwerve the outward worship according to the Church of England ? 

"Tlwy do not ref^il^te themselves according 10 the disciplme of th« 
Moravian^ but of the EngliBh church," 

9. W^lictlier tlicy <lo any real fpotl amon^ the oommon people ? 
"\'"eTy niany of the common people, aniong whom ihey preach, were 

ptnfane swearers, and now fear an oath; were gluttons, or drnnkarda, 
and arc now temperate; weiyj whoremongers < and are now chaste: were 
servants of the devil, and arc now «r\-ant* of tjcd." 

la Why the bishops do net etiEcctually inhibit them, and hinder 
their lield and street preaching? 

"Tile biflbops <lo not inhlbh their field and street preaeliing: r. 
Because there Is no law in England agarnst it ; 2. Becanse God docs not 
yet flufEer them to do tt without law," 

IJ. Whether the Archbishop of Canterbury is satisfied with then ; 
as we are told ? 

"Tltc Archbishop of Canterbory is not satisfied with them; nped* 
ally since Mr. MoHIkt, in the name of the Moravian dmrcli. lold his 
Grace their dittpprobstion of ihem; and in particular of their field 

preadniv" 

12. mwtber ttidr private asscmUici or aocicties are orderly aad 
edifying? 
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"Thetr private Mwmbliei a«<I at>;teii« are oixlerly, and many ay 
th«y find tbcm edifying/' 

ij. WImt opmbn the Prcabytemuu, and particularly Dr. WatO, 
has of them? 

*'Mo»t of llie PreshytcrUfu, and most all other clenominalionK, are 
of the opinion, mtirh rrliginn bath mad^thwritnaH." 

14- WTiclhcr there arc any ^fe1^cMll£ts among the EpiftcopaL clergy- 
of the Onirdi of England? 

"Mr. Whilcficid, Hutching Robson, and the Messrs, Wcsleyi. and 
>cveral others, arc pricats of ihe episcopal Oiurdi of England"-^ 
\MiUchaid"» "John and Ciarlw Wcsfcy.- 



GENERAL RULES OF THE SOCIETY 



On the IQCh Wcaley reached Kcwca^tle; and here and in ihe nciglf* 
boring loirn^am! viTlagcs hr (.pent nrar six wockfi in pneadiirg uid «*x- 
horting in praying and conversing with the people, and in regulating the 
societies. A great numt^er of these BOdeties were already formed exactly 
OQ the same principles, in vanous parts of the kinG:dofn, thou|^ at 4 
ConsidcTubIc disuticc one from anoiher. But hilhcrlo no general rule* 
had been made to govern the wlide. Tlie Ivto l>rot}Teri, ilierefore, now 
drew np a set of rule* which ihovld be observed by the members of all 
their lodetici, and, as It were, unite Them all into one body: Bo that a 
member at Xewcaslle knew tlie ruleft of the »>eiety in London, as well as 
at the place where be resided. They were printed imdcr the title of 
"The Nature. Design, ami General Rules of the United Sodetiea, in 
London, Bristol. NewcasEle*upon-Tync." &c^ and here it will be proper 
to inyert them. 

I, Tbc> state the nature and dcagn of a Methodist society in the 
foltowing words; "Such a aocicty i> tm other than a aitn|any of men. 
liaving llie fomi and seeking the power of godlincw : tuuted in order to 
prB> together, to receive the wx>rd of exhortation, ard to watch over one 
anotbcr in lore, that they may help each other to work o^ their saJra- 
tion. 

"That it may the more eajtly be dieoemed whether they are indeed 
working out their own salratton, each society tf drridcd into uniller 
compvtica. called claKEes, according to their respective places of abode. 
There are about twelve persons in every class, one of whom is styled tbt 
leader. It U hie business: I. To cee each person in hi« class once a 
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week at kajt* in onkr lo inquire bow that souls prosper. To advi«c* 
rcpfO\r, comfort or exhort, as occviiom reiiuire ; to rcceivr whst tbcr 
tie willing to give towartl the relief of the poor. 2. To meet ihe min- 
itttr and the tleward^ of the toctety once a week, in onkr to icfonn the 
jnnustcr of any that arc sick ; oc of any that walk disonkv ly, and wilt 
not be reproved : to pay to die tfewards wliat d>ey have received of their 
several dasMB the week preceding; aud to show their acoount of what 
each person ha* contrihitted- 

II. "There it only one eondltkui preriously reqtdred in tho*e who 
Jesire admission into the^ M)c;e(tes, a desire 'lo flee rroni the wrsth to 
eome,' to be »arcd from their sins. But wherever thas is really fijccd m 
the Kial, it will be fliown by i\s fniits. It is therefore cxpcctdl of all who 
continue therdn that ihcy tboufrl continue to evidence their dexire of 
ulvaikin. 

t "By doing no harm, by avoiUing evil in every land; e«peci^ty 
that vihich is mott geiterally practiced, n»ch as 

"The takinf; the name of God in vain ; the profaning the day of the 
Lord. citlKT b> doing ordinary wori< thereon, or by buying or sdUog ; 
drank ctmeaji : buying or selling ^pirttuotu licjuors, or drinking ihsn, 
tmli^s in cases of extreme neccsw'ty; fighting, quarreling, brawling: 
brother going to law with brother ; reluming evil for evil, or railing foe 
raiting ; the using many lA'ords in bux'inf; or selling ; the bnying or sell- 
iag uncu»tcancd goods; the giving oe taking things on usury; u c, 
unlawful interest ; undiaritable or unpro£lab!e conversation; paiticn* 
tarly Epeaking evil of magistrates or ministers; doing to others A3 we 
woold not they should do unto us : doing what we know is not for the 
glory of God: aa 

"I'he puttingon gedd, or oosUy apparel; llic taking cnc^ direriions 
as canuot be uf<d in the n«mc of the Lord Jesus: the ain^&g tboae 
iong?L, or reading those books, winch do not tend lo the knowledge or 
love of God ; softness, or needless Klf-vidiilgence ; laying up Ireattircs 
upon earth; bcrrowing without a probability of paying; or taking up 
goods witliout a probability of paying for them. 

"U is expected of all who conitnue in these societies, that they 
shovkl continue to evidence their desire of aalvation : 

2. "By doing gooil, by being in every kind merciful after tbdr 
power; aa they have opportimity. doing good of every possible sort, as 
far as Is pottible to all men ; to their bodies, of the ability which God 
givelh ; by gitiog food to the hungry, by elothing the naked, by visidog 



EELU^OnS H0VBH8NTS 887 

or helping them that are sick or in pmon. To their souls, by instnictii^, 
reproving, or cxhortiiig all they have intercourse with ; trampUr^; under 
foot that enthusiastic doctrine of devils, that 'we are not to do good 
unless our hearts be free to it/ 

"By doing good especially to them that are of the household of 
faith, or groaning so to be ; employing them preferably to others ; buying 
one of another; helping each other in business; and so much the more, 
because the world will love its own, and them only. 

"By all possible diligence and frugality, that the gospel be not 
blamed; by numing with patience the race that is set before them, 
'denying themselves and taidng up their cross daily' ; submitting to bear 
the reproach of Christ, to be as the filth and off-scouring of the world ; 
and looking that men should 'say all manner of evil of them falsely for 
the Lord's sake>' 

"It is expected of all who desire to continue in these societies, that 
they should continue to evidence their desire of salvation. 

3- "By attending upon all the ordinances of God. Such are the 
public worship of God; the ministry of the word, either read or ex- 
pounded ; the supper of the Lord ; family and private prayer ; searching 
the Scriptures; and fasting and abstinence. 

"These are the general rules of our societies ; all of which we are 
taught of God to observe, even in His written word, the only rule, and 
the sufficient rule, both of our faith and practice. And all these we 
know His Spirit writes on every truly awakened heart. If there be any 
amongst us who observe them not, who habitually break any of them, let 
it be made known unto them who watch over that soul, as they that must 
give an account- We will admonish him of the error of his ways : we 
will bear with him for a season. But if he repent not, he hath no more 
place with us. We have delivered our own soul. 

"John Wesley. 
"Charles Wesley." 

May 1, 1743 ■ 



THE DOCTRINE OF JUSTIFICATION 

L Q. I. "What is it to be justified? 

A» "To be pardoned and received into God's favor; into such a 
state, that if we continue therein, we shall be finally saved. 
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Q. i. "U faith the condition of jtisiifkalioffi? 

A, "Yes ; for c%-cTy one who bdkv^ not i« concicmn«d ; and cvtrjr 
one wbo belirvcs 1% juslificil. 

Q. 3. "But mu^T noi rq^rnianci? in^ wciaki mcft for rcptituiicc go 
before lht» f=ith> 

A, "Without doubt : if by rcpcrtflnce you mean conviction of «m : 
and by work^ meet for rcpeniancc, obcj-m|: God as far u vrc can. fof- 
ipviiic our brother, leaving off from c\i\. dolnc good and umg His 
ordtnaftcrs actnrding to the power we have received. 

Q. 4. ' What U faith? 

A. 'Taiib in general is a divine, supcmattiral tJ^nthot of thin^ not 
seen ; 1. <> of pa«t, fulure. or spiritual thlnK^ : it Is ft ftpintua] si^bt of God 
^xiA the thin^ of God. 

"First, a sinner I> convinced by the Holy GhosE, 'Christ loved mc 
vid gave HiitL«cU up for \x^ Tliis is that faith by which be i» justified 
or pardonetl, ihc moinent he receive* it. Immediately the same spirit 
l>ear« witness. Thou art par<Ione<! : tliou hast redemption in Hi« blood.' 
And this ts sa^ng fulh, thereby the lo\^ of God is shed abroad in Ins 
hcart- 

Q. 5. "Have all Chriitianit thb faith ? May n>ot a man be justified 
and not kno^^ ii ? 

A. "That at] true Christians hav« mdi a faith as implies an issur- 
ance ol God's love, appears from Rom. viiL 15- ; Eph, iv- 33. ; 11. C6r. 
xiii. 5. ; HeK viii. 10; I.John iv. to, v. i^ And that no man can be ju»* 
tificd and not Icnow it. appears further froni the naturr of the thiny. For 
faith aftrr rqimtance x% rase after |iaint rei« after tcaX, light after dark- 
nets. It appears also from the immedtate, as w«1) as distant fniiU 
thereof. 

Q, 6, "But may not a man go to heaven wklicul it? 

A "It <iocs not appear from holy vrrit that a man who Ikcirs the 
ipospd can (\fark xvi. 16) : whatever a iK-nathcn may do. Rom. u. 14, 

Q. 7. "^\'ha1 arp the immediate fmita of jusiifying fakli? 

A "Peace. >oy, love, powier over all outward sin. and poiver to keep 
dovm inward iin. 

Q. 8. "[>>esanyonebeKev«.^dKihasiKM thewitnoa uihunsclf,or 
any \oos:ct tlinn he seei, loves and obeys God? 

A. "We apprehend nor ; seeinp God bcint the very eisence of taitb ; 
love and obedience llie inseparable properties of iL 

Q. 9. "Viliat sins art- ccnsiKimi with jitsiifying faith? 
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A. "\o wilful sin. If a believer vrilfullv (m*, he casts away W» 
faith. Ndthcr t« it poc^ibk h« should have juailfyuifi faith aeun, witli- 
out previouil)' repenting. 

Q. lO. "Must every believer come into a state of douht or fear, or 
daHtn^M? Will he i.lr>*o, unlc^^hy ignorance or unfaithfulness? Does 
God oiher»"i*e with<!raw Himself ? 

A. "It i« certain a believer need never again conic into condcmna' 
tion. It fteerns he need not come inlo a stale of dotibt or fear, or dark- 
ncsa: and that (ordinarily at Icasl) he will not. unle*5 by ignorance or 
un faith fulneu. Yet it l» tnic thai the fini joy does »eUlotn Uft long: 
chat it Is cominonly followed by dcnibts and fears; and iliat God fre- 
quently pemiitE great heavine«« before any brge manifestation cf Him- 
self. 

Q. 1 1 .**Atc works neccf mry to the continuance of faith ? 

A. "Without doubt; for a man inay forfeit the free (tft of God, 
dther by sin» of omission ar ccmmiuion. 

Q. 12. "Can failh !)c lo*i. but for want of woris? 

A- "It cannot but through disobedience. 

Q< 13. "How is faith made perfect by works ^ 

A- "'Ihc nwre we exert our faith, the more it is increased. To him 
that hath shall be s't^tn, 

Q. 14. "St. Paul sayj(. Abraham was not justified by works. St, 
James, he wv justified by works. Do ihey not contradict each other? 

A. "No: I, Becausethey donot cpcakoflhecame justtficaiion. St, 
Paul Fpcaks of that justificalion which wa* when Abraham wa« seventy- 
five years old, abo^-e twenty years before Isaac was bom, St James of 
that jtiatification which was when he offered up Isaac on the altar, 

2. "BecatjMr they do not Apeak of the same wurkv Si. Paul apealc- 
ingf of works thai precede fahh ; Si. James of workf that spring from It, 

Q. 15. "In what sen>e is Adam's sin imputed CO all mankind? 

A* "In Adam all die* i ^, t. Our bodies then became mortal 
a. Our souls died, i tr were disunited from God- And hence, 3. We arc 
all bom with a sinfuK devilish nature: by reason whereof, 4. We are 
dilldren of wrath, liable 10 death etemaL Rom. v. t8, ; Rph, !L 3, 

Q. i^ '^In what sense is the righteousness of Christ impoied to all 
mankind, or to believers? 

A, "We do not find it expressly afiimied in Scripture that God 
imputes the rifrhteouaress of Christ to any. Although we do find that 
faith IS imputed u> us for righteousness, 

TL»| 
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"That text, 'M by one m&(i'« dbobc<licncc all m«i were made »m- 
nen, to by the obcdicocc of otic, all wm iitaflc righlcou^' wc coiKeive 
mcarui, by the merits of Qirift, all men are cleared Irom the gulft of 
Adam's actual 5in> 

"We conceive furtlier, that throuf^ the obedience and death of 
Christ, I. The bodies of all men become iiYimonal after the rwurrcciion, 
2. Tbcir aouls receive a capacity of spiritual life; and, 3- An actual 
apark or accd thereof. 4- All believers become childrco of grace, recon- 
ciled to God, ard 5, made partakers of the <jtvirie rattire. 

Q. 17. "Have wa not then tmawarcs leaned too mtjcfa towatdi Cal- 
vinism? 

A* "Wc arc afraid wc have, 

Q. t$. "Have wc not also leaned towards Antinomianisni? 

A, "Wc are afraid we have. 

Q. 19. '*Wliat i% ArtinuiTiianiamf 

A- "The lioctrinc which makca void the law through faith, 

Q, aa "Whai arc the main pillarf hereof? 

A, I. "That Qimi abolished the moral law- ±. That tlicrcfcre 
Christiana arc not oblif^ to obser^-e it. 3, That one branch of Chri** 
tian libaty« IslLberty from obeying llie commandments of God. 4. TKat 
h is bondage, to do a thing, hcratjsr it h cnrnmande^l* or forbear h 
because it U forbidden, $. That a bellei-er is not obliged to use the 
ordinances of God or to do good worka. 6h That a preacher ought not 
to exhort to Rood works: not unbelievera, because tt is hurtful; not 
bclieYcr», because it ia necdiesa, 

Q. 2U "What was tlie occasion of St. Paul's writing his E^nstle to 
thcGalatiana? 

A, "I'hc coming of certain men amongi: the Galatians, who taught, 
Exoepi ye be circumsiscd and keep the law of Moaca ye cannot be saved. 

Q. 2^ "What is the main design therein? 

A, "To prove. I. That no man can be justi&ed or saved by the 
works of the bw, cither moral nr riiiuil. 2. That every belii-ver u jn*- 
tified by faith in Christ wilhou! the «x^rVs of ihe law. 

Q. 23. "WTiat does he mean by the world of the law. Gal ii, 16, fa* 

A. ''AU works which do not spnng from faith in ChhaL 

Q. 24. "What by being imder the law? GaLiii. 23. 

A, '^ndcr the Mosaic dispensation. 

Q. 35, "Wlui law lus Christ abotiahed? 

A. "The ritual taw of Mo^ea. 
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,Q. 2& "What is ntcaat by liberty ? Gal. v. I. 

A- "Liberty, I, From the law; a. From tin. 

1L Q. I. "How comet what is written on this £iit>ject 10 be BO 
inlHcatc and obscure? h this cbt'CuHty from tbc Dftttirc of the tlunfi 
itself? Or from the fault or weakness of those who hare frcncraUy 
treatetl of ii > 

A. '*Wif apprclKTitl this olisettnty does not ariicc from ihe nature 
of the subjwri, bur panly from ihe extreme warmth of iwosi writers w!io 
have treated of it. 

Q. i. "We a£&rm faith in Christ is the sole condition of jtistifica- 
tion. But <Iocs not repentance go before that faith ? Vea, and (sappos* 
big llierr be opportunity for tlieni) fniiLi or wortis metl for nrjientance? 

A. "Wilhool doubt they do, 

Q, 3- "How then can we ileny them to be con^ticvis of juslificsL- 
tion? Isnotihisamere strifeof words? 

A. ''It seems not, tliou£h it has been uievousJy abused. But K> the 
abusr cesLSCi let llic ii^e rcindin. 

Q. 4. "Shall 1K-C rcaid o\xt together Mr. Baxter's aphonnns con- 
crmtng justification P 

A. "By All m«aos: which were Accordingly read. And it was 
desired, that each person present woald in the aftcnKMm consult the 
Scriptures cited Uterein^ and bring what objcctkms might occur tlie next 
morning. 

Q. 5. "Is an a&surftnce of God*3 pardoning love ahiohitely nece^ 
sary 10 our being in His favor ? Or nay there po&sibly ht some eacempr 
caaca? 

A, "We tlare not positi\«ly say there arc not 

Q. 6. "Js such BO assurance absolutely necessary to inward and 
outwaid holiness? 

A, '*To inward, we apprehend it is ; toontward holiness, we incline 
to think it is not 

Q. 7. "Is it Mlspcnaably necefisary to final olvatioa? 

A- *'Love bopcth nil thinf:s» Wc know not bow far any may fall 
under the case of iavincibk ienoranee. 

Q< 8. ''But what can we say of one of our own aocsety, who diea 
without it, as J. \V. ai London? 

A, "It may postibly be an exempt case (if the fact was really so). 
But we deterniine nothing. We leave his soul in the hands of Him that 
made it. 
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Q. 9. "Does a nun be!i«ve any longer iliao he seei a r«cwidM 
God? 

A. "We conceive not But we aUow there nuy be tnEnttc degrees 
to Mcing Cod : even u many fis there arc between him who sees tlie »Lin 
when it thSnei on hh eyelutK elr^fteit nnc! fiim who Minds with hi» eye^a 
wide open, in ihr fiitl bb^ e of hh 1)ram«. 

Q. 10. "Does a man believe any lon^^cr tlum he 1o%'e» God ? 

A* *'In no wi». For neither circumciftion or tinctrctuncUion avaiK 
vritltout faith vrorkin^ by love. 

Q. IK "Have wc duly considered the C8«e of Coractitis? Waa he 
i»t in the favor c( God, when his prajxrft and almft came up for a 
memorial brfan* God? 1, ^., before helwlicred in Chri*t? 

A. "It <Iocs seem that he w ai, in some degree. Bin we speak not of 
tboM who ha\-e not heani the goipel. 

Q. ifl. '*Bit1 were those works of hU tipleodid sin« ? 

A- "No ; nor were they done without the ^raoc ol Qirisl. 

Q, 13. "How tlien can wc maintain that all works done before we 
have a »en^e of ilie |>ardunRig love of God are stn? Am), ^ such, an 
abomination 10 Htm? 

A* "The wx>rki of him who has heard the gwpeT and doe* not 
believe, are not done as God halh wiI1e<l and commanded them to be 
done- And yet we know not how to iiay that they ore an abomtnaiion to 
the Lord in htm who fearetli God, and from tliat principle does llie hc»t 
be can. 

Q. 14. "Sedng there U ao mtich difficuUy In this subject, can we 
<laal loo tenderly with them that oppose tis ? 

A. "Wc cannot ; unless wc were pve up any part of the Inilh of 
God 

Q. 15- "Is a believer constrained 10 obey God * 

A. *"At fir*t he often ii. The love of Chriat constraineth him. 
After this he may obey, or he may not; no conKiraim being laid opon 
him. 

Q. 16, "Can faith be lo«C btit through dimbediencc? 

A. "ll caanoL A believer first inwardly diftobeys, indbes to sin 
with his heart : Uwui his intcrcounc with God is cut oS, i <., his faith a 
loct. And after this he may faD into outward ain, bdng now weak and 
like another man. 

Q. 17. "How can sach a one recover faith ? 

A. *'B> repenting and d(»ng tlK lirsl works. Rev. B. 5. 
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Q. 18. "Whence it k Out fo gT«at a fnajorit}' of tho^ who believe 
fall more or leu into doubt or fear ? 

A, ^'Giiefly from lh<ir own igriorance or unfalihfulnc** : often 
frofu their iKtt watching unlo prnycr; i>(*r1iBp» snmc^tmn from some 
(k£cct or want of the pow«r of God in the preaching they hear. 

Q. 19, "Is there not a defect in ofi? Po we pr«3ch as wc did at 
firtt ? Have we not changed oar doctrines ? 

A. I. "At first wc preached almost wholly to unbeliever*. To those 
thrrefurc we 3ip«kc almoin cotitEnnilly vt rcmistion of stlna tliroa^ti the 
death of Christ, and the nature of fatlh in His blood. And so wc do 
ttill, amon^ tlio«e who need lo be taught the firti elerni^nis of the gospel 
olOiriet: 

2. "Bat tho&e in whom the foundation i« already laid, we exhort to 
go on to perfection : which wc did not set- so clearly at firat : allhouch we 
occauorally ^pdkc of it from the beginning. 

3. "Vet we now preach, and that continually, faith ht Chrtsi aa the 
prophet, pnct and king, at leat^t ua clearly, ai itraiglj and M- fully as 
we did fiix year« ago. 

Q. ao. "Do not some of our asais^tants preach too much of the 
wrath, and too little of the love of God? 

A. "Wc fear tbcy have leaned to that extreme; and hence wme of 
their hearers may hax^e lost the joy of faith. 

Q. 31. "Need we ever preach the terrors of the Lord to those who 
loMw they are accepted of Htm? 

A, "No; it is folly to do so; for love is to them the strongest of all 
motives, 

Q. 22. "Do we ordinarily reprcaent a juati&ed state so ^rcat and 
happy as li Sa? 

A, ''TeThaps tioi, A believer wallcing m the light 1% inexpressibly 
great and happy. 

Q, 2y "Should we not have a eare of depredafini;; justificatiOD, in 
order to CTcah the state of full sanctiiicatioa? ' 

A. "Undoubtedly we should beware of this; for one may bueniibly 
£]Mk ialoiL 

Q. 24. "How «hatl we rfTrctmlly avoid tt? 

A. "When we are going lo ^>eaik of entire aaneilfieaiion, let us first 
describe the ble«sin|;:s of a jusfifiGd rtaie as strongly as possible. 

Q. 25. "Does not the truth of the gospel lie very near both U> Cal- 
viaism and Anliocauuai&ra? 
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A- "InHcttI il floes: a* il were, mihin z hair's br«dth. So thai It 
i£ altogether foolish and sirftU^ becaiue w« do not quite agree either with 
one or the other; lo run from thcniAa taras ever wec&n< 

Q, a6. "Ulterein may weeomcio the very cdgcofCalriaism? 

A. i."tii ascrilimgallfooJtoihe frtvgr^ceof God: x In ilmying 
atl natural fr^p will and all power am rc^drnt tograee; andj. In exclud- 
ing all merit from man ; even for what he has or doec by the grace of 
God, 

Q. 37, "Wherein may we come to the edge of Antinomianiam ? 
A* )• "In cxaUir^ the merit* and love of ChtitfL a. In rejoicing ever- 

ITlOFC* 

Q. 28. "Do«« faith supercede (M aside the neces^'tj of) hoUnett 
or good works ? 

A. "In no wise. So far from it that it implies boUv as a cause does 
its cffecta, 

IIL Q. I. "Can an nnbclicvcr (whatever he it in other respecta) 
challeiigc anvllimf of God'5 justice? 

A. "Abtohiirly nothing hill hrtl. And this is a poini which wecan- 
not too much insist on. 

Q. 3. "Do we empty mm of their own righttousDesf, ad we did at 
first? Do we mifidenlly labor when the>- bei^in to be convinced of sin. 
to Ukc away all lhe>' lean upon ? Should wc not then endeavor with all 
our nught Co ovcrlum tlicir fal»e foun^blion»? 

A. "This was at lir«t one of our principal points. And it ought to 
be fo siUL For iITt al! other foun<Iat£ons are overtunied they eanoot build 
upon ChrifcL 

Q. 3. "Did we not then purposely thrt>w them into conTietions? 
Into Arcnc: torrow and fear ? Nay. did wc not vtriTc to nvtkc Hiem 
tnconaolablc ? Refusing to be com foried ? 

A. "Wc did. And *o we *houkI tlo ttiD. For the ftrongcr the con- 
viction Uie speedier is the deliverance. And none so soon receive the 
peace of God as tho^e ivho slesHlily refncc all Oliver comfort. 

Q. 4. '"UTiat U imcerity? 

A. "Willingness to know and do the whole will of God. The low- 
est species thrrruf *t«tn]i tci be failhfutneu in ibat whidi b little 

Q. y *'Has God any regard lo man'f sirKeriiy? 

A. "So far. that no man in any >lAtc can pgcuiUy please God with- 
oal it : neither indeed in au> moment wlierdn he is not sincere 

Q. 6. '*Btil can it be conceived that God has any regard to the ahi- 
oerity of an tmbeficvcr? 
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A. "Yes; so mach thst if Ik pencvercs thcrcm, God will infaUiblsr 
give turn faith. 

Q. 7. ''What regard may wc conc^iv^ him to have to the sincefity 
o£i believer? 

A. "So much, that in every sincere believer he fulElb all the great 
and precbus promises. 

Q- S- "Whom do you term a siaecre Wiener? 

A. "One that watlcs m the Ught, ,i* Grtfl is In the light 

Q, 9, "h sincerity the lame with a «inglc c>'c? 

A. "Not altogether. The latter rcfcrt to our intention; the former 
to our will or desires. 

Q. ta "Is it not all in all? 

A. "All will fnllow prrKrvcring^ juncerity. Ooil g}re% everything 
with it ; nothing witliout it, 

Q- J I, "Arc not sincerity an<! faith equivalent terms? 

A. *'B> no mcAna, It is At least is nearly rcJatcd to worka as it b to 
faith. For example : who is sincere before he believes? He that then 
(loe» all he ean : hr ihxt. ^txonling I0 ttie power fie has received, brings 
fortJi "fruits meet for rep<rntanee.' Who i*5m<Treaft«r he believer? He 
tiiat, from a sense of Gcd*s love, ts iralous of all good works. 

Q. la. "Is not sincerity what St. Paul terms a willing mind? 
IL C6n viii. is. 

A. ''Yei ; if that word be taken in 2 general sense. For it Is a eon* 
fitaiil dispo&ilSon to use all the grace given. 

Q. 13, "Bui dowe not then set ftincertlyon alevel with faith? 

A< "No. For we allow a man may be sincere and not be justiiied* 
as he may be penitent and not be jiirfified (not as yet), but he cannot 
liarc fakh and not be juiiti^cd. The very moment Ite believes he b jas- 
lified 

Q. 14. "Bui do we not give i:p fakh and put ^Incerrty tn Its place; 
as the condition of our acceptance vrith God ? 

A. "We believe it is one eondit>on of our aec<:plance. as repcfitance 
likewise is. And we believe ttaconditionofourcontinuinginaMateof 
acceptance. Yet we do not put it ia the place of ^iih. It it by faith the 
nierlis of Oiri&t are applied lo my bduI. Gut if 1 am not slncerev itiey 
are not applied. 

Q. 15. "Is not this tiat going about to establish yoor own rigiit- 
ouncw, whereof St. Paul speaks, Rom. ac 4? 

A. "St Paul there mooiicstly speaks of unbeUcven« who aought to 
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b< accepied for the sake oJ iheir o»"n rightcouin(««. We do not *<ek lo 
b^ accepted for ihc take of our linccriiy; bui tlirough the meriis oE 
Chri»i alone. Indeed, so long as any man bcliercs, be cannot 1:0 about 
{in Sl Paul'5 sense) 'lo catablisli liU onn ri^^htcouancfts/ 

Q. 16. ''But ito >Tia consider ihal we arc nnrlcf the* covm^ml of 
grace ? And ihat the covenant of works is now abolished ^ 

A, "AH mankind were under lh< covenant of grace from the very 
liour that tJic enginal proinii^ was made. If by the covenant o( wctkt 
you n^c&n that of unsinninf: obedience made with Adam before the fall ; 
no man liLit Adam was ever under that covenant: for it was ^boliabed 
before Cain uas bom. Yet it is not »o abolUhed but that it wiU stand, 
m a measure, even to the end of the i^'orld, u e., if we do this, we shall 
lire; if not, we tha\\ die eternally ; if we do well, we «haJ1 live with God 
in glory; if evil, wc shall die the secoiid deallL For every man shall be 
judged in that day, and rewarded acoordiiig to hii works. 

Q, 17. "What means tJicn, 'to lum tliat bctJct-cth, his faith is 
counted for righteousncMr 

A- "That Ood forgive liim that is unrifflneous as soon as he 
belic^i'c^, accepting U\% faith instead of perfect right cou6ne«s. But then 
observe, tmiversal nghteousness follows, though it did tiot precede faith. 

Q. t^ "Bui b faitli thus counted to us for righteousness at what- 
soever time we believe? 

A. "Yes. In whatsoever moment we believe, alt our past sins van- 
ish away- They are as though they ba<l never 1>een, and wc stand clear 
In the sight of God. 

Q. 19. "Are not the assurance of faith, the in«ptration of the Holy 
Chosi and the revelation of Giriat ia us^ terms nearly of the same 
unpon? 

A. "He that denies one of them must deny all ; they are so dosdy 
CPimoctcd together. 

Q. 20, "Arc they ordiDarity, where the pure go»iiel is preached, 
««8cntiftl to ctir aoccptance? 

A. *Vi>doubtedly they arc; and as such, to be insbtcd on in the 
strongest lerms. 

Q< 2U "Is not the whole dispute of saJ^'Otioci by faith, or by worics. 
a raerc strife of words f 

A- "In aaaerting salratksn 1^- faith wc mean this : 1. That pardon 
(lalvation begun) is reeetved by faith, produdng worki. 3. Thai hoU* 
ncss (salvation coctinued) is faith n^oricinj: by love, ^ That bcavcn 
^(salvation fiaisbcd) is the reward of thi^Iailh* 
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"If you who A&ncTt aaJvatkin by works, or by faith and work*, mean 
the tune thing (undemanding hy futl. the revelation of Christ ui us, 
by salvatKn, pardon, holinessr g'ory,) we wtU not strive with you at all- 
If yoa <lo not, thi» is not a strife of words: but the very vitaU, the 
essence of ChrUtianit)' is the thii^ in qtiotion. 

Q. 22. "Wticirin cloo our doctrine now differ irom that we 
prvsched while at Oxford ? 

A. "Chiefiy in these tifc^ points : I. We then knew nothing of that 
fighteouftnc^ of faith, in jufiificaiion ; nor 2. Of the nature of faith 
it>df as nnpljing con5cio«i8De&9 of pardon. 

Q. 3y "May not some degree of lh« lore of Cod go before a dis- 
tinct »enve uf jtiAtxGcaiion ? 

A. "Wr believe :t may, 

Q, 34. "Can any degree of aandification or hoTineuft? 

A. "Mttnyd^jec5of outward holiness may: yea, and some degrees 
6f meeknefls, and several other lcmper« which would be branches of 
Oirifrtian holioess, but (hat they do not spring from Christian principlcsL 
For the abiding love of CoJ caiuiot spring, but from faith iii a pardoning 
GcwL And nn tnic Christian Ixjlineu cm cxiiht witliout thai luvc of God 
for its foundation. 

^ 2$. "Is ever)' man, as tcyn as he believes, a new creature, Kanc< 
tified and piu^ in heart? Has he tiKn a new heart? Does Chriat dwell 
therein? And ishca temple of the Holy Ghost? 

A. "All these things may be alHrmed of every belicTcr m a true 
icnte, 1^ us not therefore conlnidict those who maiuEain it. Why 
should we contend about wordsT' 



VOLTAIRE 



FkAMCCis Marie AEOuer r>t Voltaiu was bom at Paris Kovcm* 
ber 31> 1694. ?!]s father was si prosperous notary, Francois Arovel, 
the suffix "de \'oltaire" being added when the poet and philoccpher left 
the Basiilc. ^'oUairc's educatioii was desuhor)- until he was about lea 
years old. when he wa* sent to the Jesuit College Louis-lc-Grand 

Afur he left acbool in 171 1 he was oousiraincd by Itts father to 
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Ukf up thr rcA<ling of l^tw. but he ncrer entered into it m more than m. 
half-he^nerl way» and gave mosr of his attention to literature. 

Hift niember*hips in the coteri* of Ihe Ducheas dti Maine and cer- 
tain Umpoona a3cribc-d to him against the r<^ent Orleans cost him hrst 
exile and llirn eleven ntoitllu hi the Dastile. L: waA on leaving that he 
aiiMiinrd llir nAmi- hy which he i^ rommtmly knciwn. ScKin aflcrward* 
l:e tMcame dewr^^ly famous by his dnma, the "CEdfpe," and Ills lierode 
pocni. the "Henriade/* Thifi led him into dow asNKiation vritb Ihe 
robiliiy. A iJiarp reply to an Ltiftult from the Chevalier dc Rohan ocea- 
faoned liis bcin^ beaten, and uftcr bang again coiiluied in the BaAtile, 
scrt off to RngUnd- 

This Engliih visit had in immense effect on his viewa and writbigi. 

Aftff hifi reliim to France he lived from 1734 to 1749 mostly Willi 
MacLvne du Cliatelet at her eountr>- house Cirey, in the independent 
Dudiy of Lorraine. AIL this time he vras huay wtlh lii» literary work. 
The next thrrr jear^ vtrtc spent with Frederick of Prusua, and were 
fitlcd with cjuarrrli characteristic hoih of Voltaire and rrcdericlc. The 
last of his life M'a» spent as a country gentlemanp first near Genera, then 
at Femey. He died in 1778. 

Voltaire was a great dramatist, but perf^aps even a gfe^icr pam- 
phleteer. Hx% influence wa* cunstamly, but often secrelly, lent a^ainn 
btolefation in religion and &Ute. In those days he was comtJered a 
F^eptic in religion and r<:vo)ution&ry in politico, bill he wfts nevertbcles* 
a Uci^t, and it is doubtful if hii revolutionary tendencies extended a& 
far Ai nicicly the more liberal thought of today. 



ON TOLERATION 



WurTHfis Tot.EKATiow IS DAN<;ntous; ASi> Auong What NATia?e3 

ir IS PBACTtCED 

Some prople will have it that, if we were to mate use of humanity 
and indulgence towards our mistakoi brethren who pny to Cod in bad 
French, it would be putting arm« in to tltcir hands, and we dioald see 
revived the t>]oody da>9 of Jattac, Moacontour, Coutraa, Drenx, SL 
Doiis Sc I know not how this may be, ai I have not the (ift of 
prophecy; bvt I realty cannot dbcover the txmgruity of this reasonhig. 
'"that ttecause lhe«e men look up arms against me when I oppressed 
them, they will do the some if I show them favour" 
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And h«t I would willBigly take iJie liberty to entreat tiy>se who 
liAvc the reiiu of soTemmcnt in band, or arc destined to fiU the highest 
stations, for once lo exjuniiic mftturdj^ whether tlicre ia any reason to 
spprehend that indulgence wotilrl occasion the same rebellion* as cru- 
elty and oppreiftion; and whether, what has happened under certain 
circumstances would happen under others of a different nature; of 
whether times, opinions &nd manners arc &1wa>-s the same? 

The Hu^cnot>. it cannot tie denicil* have formerly been given into 
all the rage of cnthuf^iasnu and have been pollnteil wtlh blooiJ as well 43 
ourselve* ; but can it be said that the present generation is a* barbarous 
as the fomier ? Have not time and reason, thai have lately made so frreai 
progress, together wiOi good books, and that natural M>flnc»s introduced 
from society, found their way among tho»e who have the guidance of 
thee people? And do we not clearly perceive lliatahnoat all Europe has 
tmdergonc :i change wElhin the lait eeniury? 

The hande of govemn^ent have everywhere been strengihened, 
wftilc the minds of the people have been softened and civilixed; the gen- 
eral police, supported by numerous ^landing armies, leave us no longer 
any catijc to fear the return of lha%e limes of anarchy, when IVotesiant 
boor !t ai>d Cdlhohc iveasanis were lustily called together froiii tbc labours 
of agriailtun; to wield the sword against each other's live*. 

Aih ttrnp^rCf did curoe^ It would be highly absurd in the present 
days to decimate the body of the Sorbonnc because it formerly petitioned 
for the burning the PucflU d'Oriramsi beeansc it declared Henry UL 
to have lost his right lo the throne, and because it cxconimunlcaled and 
proscriljed thp illiatrJmi* Henry IV. Wr shduld nut certainly ihtnk of 
prosccniing ihe other public bodies of the natkm who commitred the tike 
excesses in those times of error and madness ; it would not onl)' be very 
unjust, but as ridieuloos as if we were to oblige all inhabitants of Mar- 
seilica to undergo a course of physic, because they had the plague in 

Stiould we at preanit go and mck Rome, a5 (lie troopi of 
Charles the Fifth dfd, because Pope Sixtus the Fifth. In the year 15S5. 
gramed a nine years' imlulj-ence to all Frenchmen who would take up 
arms against Iheir sovereign ? No, surely it is enough if we prevent the 
court of Rome from ever being guUty of such cxccssca for the future. 

The rage inspired by a spirit of controversy, and the abtise made of 
the Chriitian retiginn frnm want of properly unrlrrslanding it, has ooca- 
akxwd as much bloodshed, and produced as many calamities in GeTTt<any, 
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Ei^ltnd and c%cn in HolUnclr as in France : an<l jd, at present %h€ dif- 
icrtnoc in rdJ£:ioD occasions no dbturbancca in Ihooe countries ; but the 
Jew, ih€ Calliolic, tlic l^tlictan* llic CalviniM. ihc Anftl»i>tUt» ihc Socin* 
ian, ihc Moraviar^, :m<I a multilucle of oihe^r «e^«, live in brutherly 
hannon}' togetfaer and contribtilc equally lo (he good of Bodoty. 

In HolJand Ihc^ no longer fear ihat the diAputations of a Gomar 
concerning pre<]»iination should hnni^ the head of a grand pcnsknury 
to ibe block : nor in I^n^don, thai the quarrcb between the Pr&bjIcriAus 
and the EpiscopalUns About a fonn of prayer and a surplice, should 
again spilT thr bTood of their Inngft t>pon a uratTohL Ireland, now popu* 
lous and rich, will not any more behold lis Catholic tnhabitsnti »crific- 
xn^, a$ an acceptable offcrinj;;, the lives of their lYotestant brethren, by 
burying them aljrc, hanpnc up mothers upon gibbets, and tying ihdr 
daughters around their neck to sec them e:(pirc tc^ether; ripping up 
uonien with child, tolling llie lialf-fonned infants fnnn the womb, and 
fhrowing them to swine or dog* to be devoured ; putting a dagger into 
the bands of their manacled prisoners and forcing them to plunge it into 
the brcfifts of their fathers, iheir mothers, th^r wives or children, 
thereby hoping to make them guilty of parriddc, and damn their souU 
wlitk tltcy destroyed their bodies ; all of whicli we find related by Rapiii» 
whi[> MTved as an offlcrr in f be Englisih service in Irelanil, and who livetl 
v€fy near the time of those transadJont, and eonfinned by most of the 
English historians. No ! such cruelties as they were never to be paral- 
leled, eo they doubtless will never be imitated. PhDosophy, the sister of 
religion, has herself snatched the poignard from the hands of supcrsH- 
ticD. so font: batlicd in bluod: and t!ie huirian undcr^t^uidiii^, recovered 
from its delirium, siajxt* amsurd at ibc shocking brulalilics into wfiich 
it lias been hurried by emhtsslasm. 

We ourfeK^e^ know Ihat in France there is a rich and populous 
province, where tlie Protestant religion prevails much more il^n that of 
the churcli of Rome. Tbc University of Alsace consists almost entirely 
of Luthervu, and they are likewise tn p(M«»r^iun of moe>l of tlic dvll 
pan* in that province : and yet the public peace h;*^ never once been diju 
tnrbed by any qtiarreb about religion, since that prt>v4nce lias belonged 
to our kings. And what is the reason? Becfluse i>o one is persecuted 
Ihert on account of their religion. Seek not to lay a restraint upon the 
mind, and you may always be sure that ihe mind will be yours, 

1 do not mean by this to inkiTiiuit ihAt ilicw who are of a dtiTerent 
faith to the prince tinder whose goveminent they live, should have on 
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tqiul fthar^ in th« places of pfolits and honour vtith tbMe who are of the 
caubU&bcd rdJ^ioiL uf tbc it^tc In Eni^laiid the Roiti&a Catholics, who 
tff In goicral looked upon to be friends to Die PrdcndeT, are excluded 
from all diHl F!mplDyment und are even double taxed ; but ihen in cverj 
other respect they enjoy the prerogatives of ditiena, 

Soit^c of our biibop^ in l-'rarce hzvc been suspected of Ihinkiitf; tliat 
their honour and inlcrcat is conccnt€<i. in not differing: any Protcitaiita 
within their diocetc, and that Xhh \$ the principal obstacle to allowing of 
loleralion atnong&l us ; bu[ tim I cannot helceve. The Episcopal l^oify !n 
France is composed of pertont of quality, who think and act in a man- 
rex suitable to their hSgh birth ; ard as envy itsdi must confess that they 
arc both generous and charitable, they therefore certainly cannot ihinV 
that those whom tliey thus drive out of their diocese would become eon- 
veils m an> otlier country; but gr^t honour would redound from the 
eoDvervion of them at lioiiie : nor would the prt*Uie be any loaer liy h in 
his tcmporaU, seeing that the greater ihe number of the inliabitants, the 
greater i« tlie vabe of the land. 

A certain Polish bithofi had a Earmer, who was on Anabaptist, and a 
receiver of hi* rttita who wa?i a Socinian. Some person propoftc<l to the 
bislKi]) lo profi>ccute the latter in llie spiritual court for not Mieving; lu 
trail tuh^uantiar inn. and to inm the olhrr ont of hi« fann becaittc he 
would not have hii «on chriatenecl till he was fifteen years of age; th« 
prelate very prudently replied, that ifioagli he made no doubt of ihctr 
bcini^ eternally dontned in the next world, yet he Coi^ them cxtrcmdy 
necessary lo him in this. 

IjTt i:i roiv f[>r 4 whilir quit our own little sphere and lake a surrey 
of the re« o( ihc g!obe, Tlie grand seigninr peaceably rule* over tub- 
jfCts of twenty different Fclij^ions: upward* of two hundred tboutand 
Greeks live unmolested within Ihe walU of Constant jnople; the imiftf 
himsdf uominatcs the Greek pslnarch and prevails htm to the cn^peror; 
and at the s^amc time allows of the residence at a Latin patriardi. The 
suHao appoinis Latin bishop* for Fome of the Greek- L<^les : the form use<l 
Od this occasion is as followf : "I eomtnard such a one to go and re«i<le 
as bi»hbp in the isle of Chios, according to the ancierU custom and idle 
ceremottie^ of those people^' The Ottoman ctitpire swarms with JacoZ>- 
ines. NcstOTtans. MonoibeUtes, Coplui. Chrbtiaiis of St Jolm, Guebres, 
and Banians; and the Turkifih annah do not fiimUh lis with one single 
Instance of a r^>e!I»on occaskvied by any of these different sects. 

Go into Ifxlian, Persia, and Tariarj, and you will meet with th« 
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sajnc toleration v>d the Munc tranquility- Pcicr the Grcol OKOonged 
m!) kii^dH of idigio[i« iliiougtiout his vast mipirt: trade wd sgnctitiurp 
have h<m gainers by it, and no injury c\'tr hap^vricd ihcrcfrom to ibe 
body politic 

U'c do rot find that the Diin«f« j^orernmcnt, 4uniig the eoOTM of 
four ihouund yatrs that tt baa ^uMiftlcd, lia» crcr adoplcd any otticr 
rcligtoii than that of the Koachidcs, which coorisls iu die simple \ior- 
«Jvtp of one God ; and yrt it taleraiesi Ihe *uprr>tttion« of Po^ and that oF 
a niuliitud« of bonier ; which might I>c productive of dangrrmi* coose- 
<)iicncct did not t)ic wisdom of tlie tribunals k«q) thcni within prcfMr 
bemads. 

It is true thnt the freat Yoa^T-Chin, the most vise and maenam- 
mous of all ihc anpcrors of China, drove tlie |csuU» out of hu kingdom : 
but this VTA^ not tH-rAvi?w ihai priitce hiiu^If wa:i uoti-toleranl. \ml irn ihr 
contrarj\ because the JesuiT* were so. They thein«e]vr%, in thdr IctlCfS, 
hfivc given us the speech the emperor made to lh«m on that occasion: 
"I know, says \i<, that >*our religion admits not of toleration; 1 know 
liow you have behaved in the Manilas and at Japan ; >'Ou deceived 
my father, Init think not lo deceive me in Ihe same manner/' And if we 
read the whole nf the ccnvrrmiiion which he deigned to hold wilh Ehrm, 
we mi3Gi confess him to he the wit?si and moAi clement of all princes. 
How could he. indeed, with any consiMeney. keep hi his kingdom Euro- 
pean phlb»ophcrf who, under the pretense of teaching ^ use of tbcr- 
momctert and ceolypilrt, had found means to ilcbauch a prince of the 
blood? But what wcndd thif rntprror have said, liad he read our hl^ 
tories, and had he been acqttalnied wlib the times of the league and the 
ecuipo^-dcrptot? 

It was suiBci«nt for hitf lo b« Infomwd of the cutra|:eoi» and in- 
decent disputes between those Jew its, Dominicans, Capuchins, and secu< 
lar peirMa* who were sent as misaionarica into bis dotnbuons from one 
extremiiy of the gk>bc to preach up truth : instead of which, ilicy vm- 
plo}~cd their time m mutually pronouncing; damnaiton against each other. 
The eoperor, tbent did no more than send away a &et of forciciwri, who 
were distitr1>en of the public peace. But with what inlinite goodneas 
did be dismisa tbcml and with wliat paternal care did be pro%ide for 
their accommodation in their journey, and to prriTUt their inceiing wilh 
sny instill on their wayf Tins very ad of kmiiliment might serre aa an 
example of toleratkm and humanity. 

The JapftiKsc were the most tolerant of all nations ; ti^^elvc different 
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rdlgioni were peaccfullv oublithcd in their empire: wben ihc Jc«utU 
cvner tbey nuikf the thirtcenih ; ;ii»l ui u vcr> lilllc lime afier their ar- 
rival, ibey would nol suffer any other but Ihcir <ywa. Everj' one knows 
the oon»cqucnce£ of iheie prooeecSngs : a civil war, ai calamkous as that 
of the Icaftic, won spread dcslruciion and camocc ihrowp-h the empire; 
till at length the Christian rclig^ion wu itself swallowed up in the tor- 
renlk of blood it had »et a Homing, ai]d the Japanese for ever shut ihc 
cniranoe of thdr cininlry Jtgait^^t all foreigners, looking ufMm n» aa no 
belter llian ravage beans, luch 3< tbo£e from which the Erglish have 
happily cleared their iiilan<i. Colberl, the niirHter^ who knew the nece$- 
j»ily we were in of the coniinodtties of Japan, that wants nothing: from 
US* laboured in vain to settle a trade with that onpire; he found those 
people indexible* 

Thnx ttien cvrry thin^ on our Cuntiiufnt shows ns, that we oit^it 
neither to prcaeh up, nor to exenci» non-loleraiion. 

Let u» now cast our ej'es on the other hemisphere. Behold Caro- 
Jinnl wlio«e laws were framed b>' the wise Locke; there every master 
of a fwnily, who has only scvoi souls under his roof, may establish what 
religion he pleases, provided all ihose sc\'en persons cotKtir witl) hiiu 
thrrrin; and )'ct this jcreat imiulgtnicc has not, hitherlOL, Iwrrj ihr tioca- 
sion of any disorders. God forbid, ihai [ should nreniion this as an 
exainple to every^ master of a family to set up a particular worship in 
his house : I have only introduced it to show that the utmost lengths 46 
which tolcratioti am be carried, have never yet (ivca rise even to the 
slightest disKcRUORs 

And what Oalt we say of those padfic primitive Christians, who 
have, by way of derision, been called Quakers; and who, though some 
of their customs may perhaps be ridiculous, are yet rcnrarkabie for the 
virtue a&d sobriety of their livc^, and for having in vain endeavoured lo 
preach peace and good-will to the rest of mankind? There are at least 
an hundred thousand of theni in Pennsylvania; diacord and controversy 
arc unknown in ibnt happy *poi inlwrr thry have willed : the very name 
of their principal ciiy» I^hiUdelphia. is a eoniinual memento 10 them^ 
that all men are brethren, and is as once an example and reproach to 
those natkms who have no4 yet adopted toteratioti. 

To conclude* lokration lus never yel excited dvil wars ; whereas 
its opposite has ^lled the rarlh with sJaughler aibd desolation. 1.jel any 
one then judge, which of the two is most entitled (o our esteem, or which 
we should appbud^ the mother who would deliver her son into the hand 
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of the executioner, or tht who would resign aU right to him to uve hii 
life 

In all what I ha\-c said, I have h^ only the intcreM of nations tn 
new and, AS I pay all Auc readied to the dodrmei of the church* I have 
in this article, only considered the physical and moral adwantagieft of «► 
ci«ly. I therefore hope, that every iiiiparlkal reader will properly welfiti 
tbC8C truths, that he will view them in ihcir proper lij|^1, and rectify 
what nuy be amm- Those who read with attcniioo. and reciprocalhr 
Gonimunicate ihelr ihoug^iits, will alwayit have tltc atart of the author. 

Ik What Casss ToIhUUtioji May im AnMirrtto 

Let me for once Mippow, ihal a mini£ler equally noble a«d dUcem- 
Ingr, that a prelate equally wise and humane, or a prinee who is sensible 
that his inlercvt consists in the increased tiuntbcr of his subjects, and his 
glory in their happiness, may ddgn lo cast their eyes on this random md 
defective prodnclion. tn this case, hit o«-n comummaie knowledge v^iU 
naiuralTy !ead him to a^k himself, what hatard shall 1 nm b}' seeing the 
land bcautihed and enriched by a j^reater number of induRtriotu La- 
bourers, the aids au^tented. and the state rendered more flourishing } 

Gcimany, by thb time, would have been a dcKrt, co^-ercd with ibe 
iinbiiHcl Nvlirt nf many difTcrmt »rclN *liuKht>T"1 by racli cither, had 
not the peace of Westphalia happily procured a liberty of contcieoe«. 

We have Jews at Bordeaux, at Meittz, and in AUftce; we have Lu- 
thcmu, Molinis4», and Janacnists amongst us; am we not then admit 
pfOtcstants likewise under proper restrictions, nearly like tTvose under 
which the Raman caiholica 4nf {JL-Tiniitctt in Enf^land? Thr ^reaFcT the 
number of different sect«, thr IrK*^ danger is to he apprehended from any 
one in particubr; they become weaker In proportion as they are mor^ 
numerous, and art easily kept in subjection by those just laws which 
prohibit riotous assembles, mutual insults, and aeditioRs, and whkh tbe 
1egi»lAlivc power wi{l always properly support in tiKir full vigour. 

We know that tliere are i^veral heaiU of famiUm, who have ac- 
quired great fonunet In foreign countries, who wonM be glad to return 
to Iheir native oountrj-. These require only ihe proteaion of tbe taw 
of nature, to have their marriages to remain valid, and their childreti 
secured in the enjoyment of ibcir present property, and the right of suc- 
ceeding lo the inheritance of thdr fathers, together with a protection 
for their persons, lltey axk no pvMic places of worship; (hey ahn fsot 
at the possession of civil emplo)-s. nor do they aspire to dignitict dth«r 
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in church or state : for no Roman calhoUo can tnJGy any of Ihc3c, cither 
in England or in anj otiicr protcsiant coiinlry. In thi» cue* thcrcfort. 
thcrv is no occasion for granting great privileges, or delivering Mrong- 
holdfi into the hands cf a friction, but only to vuffer a <]Tiict «ct of fieople 
to breathe itidr natirc air ; to soUat tlic rigour of £Oinc edicts* which in 
fomicr tinier iLiight perhaps ha^'e been neee»ar>'p but at present ate no 
tiittgrr %o. It la rut fur xin lo direel l!ie niini%1ry vrTial it \ia» to du ; it i.i 
sufficient, ff we presume to plead the cause of an itnfortunaTe and dis- 
trecsal people- 
Many and ea^y arc the methods to render dicsc people useful to the 
ststc, and to prevent them from ever t>ecomtng dangerous : the wisdora 
of the IcgUlatufe, supportetl by the military force, wl^l certainty find out 
lhe«r mr^thnrli^ which other nHtums have em|)loynt with mj much success. 
It Is eenaH itiat lliere is slill s nitmbrr of cnthti%iaKl« amnng the 
lower kind of Calvintfli; but, on ihe other hand, it is no \m certain, 
that there )9 still a greater number among the lower kind of t»gotted 
Roman catholics The dregs of the madmen of St. Mcdarxl are passed 
over uraioticed in T)ic nation, while tlie greatest pains is taken to cxter- 
Ti^inAte thr C-a1vmi;(t pro[>hrt3E, The most certain mean?i tu levien tile 
number of the mad of both sorts, If any still remuo, b to letvc them 
entirely lo ihe eare of reason, which will infallibly enlighten the tmder- 
Atandinc in the long run, though she may be slow in her operations. 
Reason goc» mildly to work, she persuader with humanity, she inspires 
ntninal indulgence and fort>earanGe ; she stiilca tlic vcnce of discord, ca- 
lahlihhctt the niW nf vtrtitr and iiohrirty, ^nd diK|»oKes tho'^ to pay a 
ready obedience to ilw laws, who might start from the hand of power 
when exerted to ctiforce them. Besides, are we to hold for nothing that 
contempt and ridicok which enthusiasm every where meets with in the 
present cslighlcncd atrc, from persons of rank and education ? Tliis very 
cuntcin^it 19 the nuat ijowerful barrier that can be opposed to the extniv* 
agancic5 of all MCiarktt. Pftst limes are as though they never had bom. 
We itwuM always direct our vieus from the point where we our«lves at 
prete^ are, and from that to which other natioitt have attained. 

There has been a tinve, to which it was tJiou^l^ a duty to issue edicts 
against all such who taught a doctrine contrary to the categories of 
Aristotle, or who oppui»cd the abhorrence of a vacuinn. quidiliticiii. or the 
whole of the part of a thing. There are above an hundred vohimes in 
Europe, containing ihe wrtttngi of civiltam agatnwt magic, and the 
manner of distinguUhing ml $orcerers from pretended ones. The ex- 
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fcvnftf CD I 
of ibe carHL vu far ai tri y taoA to aae, aad if maB to be (wad i 
Hiatb; Att csfion i» aov Ittd aiidc, »d Arinotk, wilfa bift 
aw! ifae gmAoppen, are left lo Acnurfyu, la^Bciille v^ tfar cx- 

jBjpto of tboe ^svc lOuitM, VEUcn lociDtrly were ocodbo oc gicist ens- 
povlaaee: oiben hive >actt<dcd ffoni bsx to tvnc, tat u mm «» they 
tavt had thdr effect, «hI people bccBi ID grow wcarj of ^^ they pan 
awaj and an oo sura bean! oL If Mtjr ooe wa*» al present, no take it 
kto lib iaad Id ttini Eutichsn, Nettoraa, or Manicbcan, vfaac vrookl 
oe inf ^ft***^**^**^* ^ iVc *fc^**" istHni st BWTt tn tht is^ne nBflDeT as at 
a pervott who chodid ippear •irtmii after tbe aDcicDt btdnoa, witti a 
fTcat ni9 and ihahtd ilcgrea. 

Tbc £r«t thine: dtti opcoed the eye^ of oar naiaon was, wbcn the 
JcMitas Lc TeOkr and Dooda drew op the buB Uaiccaitiu, and xnc it 
to the conn ot Rook; tm^mbig tbey Etved slfll in ihoae tmics of %DDr* 
anoe, m «htcli people adopted, witbool GcmniatiQn, the Bwst abnnd 
auerticxn. They even daied to peoccribe a propoeitioa* whidi is tsnWcr- 
lalhr tne « all caMS 8Dd ID aQ tBPCt, Ttz. "That the diaad of an Ufost 
t jtcotiiTiUiiitttioo ou^it oot to Bioocr viy ooc irocu dotaf ■» duly, 
Tha waA. in fact, proftcHbing rcajoo. the 12)ettie3 of the GalUcan chtindt, 
and the rery fbcaxtatkn of aQ morality : it vra» ttyiog to mankiod, "God 
f?mfPT"^ yoti fwvcr to 60 yotv dtffy. when yoa arv ippr^ennve of mf- 
feriof any iojiuike. Never ture was so grots an Insult offered 10 com- 
tncn Mnftc, aad yet thi« never ocnrred to these correspondents of the 
dntrdi of RonK. Nay, they even pemiadcd that court dut cbU bull waa 
aecaairy, thai llie naticn desbnl k. Accorxlingly it was ngned, sealeil 
awl lent back 10 FraiKv: and every one taiowt the conseq w cDoei : amir- 
ediy. had the^- been foreseen, this buJl would have been mitigiated. Very 
warm dispules cmtied upon tt ; btst bowever. by the great pnidciKe and 
goodocu of the king, they were at length ^^peaied. 

It is niudt the ume with rcf^ard to most of those pnqnts. m which 
the protrsiams and os at presem differ: some of them are of finle or 
no conieqtifnce, othen again are more terioas ; but even in these latter, 
llie rage of disputation is so far subatded* that the proteftanla now-a- 
days, no longer preach upon oontrcvenia] potats in any of thctr 
churdie*. 

!-et en then *eUe ihU period of disgust or satiety for nuch matters, 
or rather. in<leevl, of the prevalence of reaaon, as an epocha for restoring 
the public trattqtiility, of which 11 seems to be a pkasing camest, Gn- 
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trovCTfT, ihat <pid«Tiiic3l iralad/, is now in iis tkclme, and rfqiiircs noth* 
ing n:o7c than a gentle regimen. In a word, tt i> the tnterest ot tiK Mate, 
thAt t1i«^c wan<5erif)g k<1v, wlio have to long tircil ^s ^lienn to their fa* 
thfr* hnnse, 0(i ihctr rvtumnii; in a 4ulwiti*sive ami peaceable manner, 
ahould meet with a favouniblc reception; htimanity «eems to 4enian<l 
thiSi rcAKm advises U, and j^ood policy can have nothing to appr^ioid 
from it. 

If Xok-Tol£Ratiok is Agbecabls to tbs l^vr op Nati;re akd or 

SOCIETV 

The law of nature ifl that which nature points out to all mankind. 
You have brought up a child, that child oweii you a respect as its parent, 
and gratitude aa it? benefactor* Vou have a right over the prodtxtions 
of the canh which you have raised by the labour of your ovm hands; 
you have given and received a promise, thai promUe ought to be kepi. 

The law of society can hare no other foundation in any cate than 
on the law of nature. "Do not that to another which thou would^t not 
He should <Io unto thee," id the great and universal principle of both 
throughout the canh : now. agreeable to this principle, can one man say 
to &TV}th«T> "Reltevr Ihat which T believr, and whidi ihou ihviclf canst 
not believe, or thou shall die?" And y*ei thi» it what is every day said in 
Porttigal, in Spain, and at Coou In some other countries indeed, they 
now content tbomseN-eE with saying, "Believe as I <Io> or 1 will hold liicc 
in abhorrence ; believe like me, or 1 will do ihce all the e%il 1 can : wretch, 
ihon art not c( my rdigiaap and therefore Ihnu hasi no religion at all, 
and oughie«t to be held in execration by ihy nelghboart, thy eiiy, and 
U^y province," 

If the law of »odety directs soch a conduct, the Japoncxc ought then 
to hokl the Onncx in <lctestalioD ; ibe btter the Siamese, who should 
l^ersecute ihe inlubiiams of the Ganges; aad ilie)' fall upon those of 
India; the Moe[ul should pvt to death the fir^t Malabar be found in lu» 
kingdom; the Nfalalar shouUI poignard ihe Persian : the Per&ian mas- 
eiacre the Turk; and, altogether, thouhj fall upon us i>ristian», who 
hare so many ages been cutting one another's throata. 

The law of persecution then is equally abtttfd and barbarous; it ia 
the taw of tigers; tay. it is even stitl more nvage for tigers destroy 
only for Ibe mke of food, whereas we have botchered one another on 
a cco w M of a sentcnee or a paragraph 
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Or Umivbual Tolekatio^ 

It does not require any cjcat art or studied clocticion, lo prove ttiAt 
Cfaristuns ought l» lokralc cacb other. Nay, I ahtW go irtiU farther, 
and uy, that wc ought to look upon all cneo as our breHiren. How \ caQ 
a Turk, a Jew, aivd a Siamese, my brother ? Vcs, doubttcu ; foe are wc 
not an children of the sane parent, and th« creatures of the aame 
crcaior? 

But these people hold us in ccntcntpt, and call us isolators 1 Well 
then, I should t^ll then lliat thc> Hvrc lo blaine. Ai>d I fancy that T 
conM Manger the hi^<Utrong pride of an loiian, or a Tabpotn, wa« I to 
addr«eft them in the following manner: 

"This Little globe, which i» no more than a point, rolls together with 
maiqr other globes, in thai immensity of space in vrluch we are all alike 
confounded. Man, who ii an animal, about 6vc feet hig^h, is cenalnly a 
very inconsiderable pan of the creation ; bm one of !lK»e hardly vittihlcr 
beings^ tzy% to others of ih<- »am«r kind inhahiimg another spot of the 
f|[lobe, hearken to me, for tlie God of all thcftc worlds has coJigfaCcoed 
mc ; there arc abotit nine hundred millions o! us Ittttc insects wlio inhftbit 
the earth, but my ant-hill is alone cherished b>' God, wbo holds all tbe 
rest in liorror and delegation ; those who live with vne upon my 3{xjt will 
alooe be happy, and all the rai eiemally wre1che<I/* 

They would here stop me short and ask, What madman ooold have 
made so ridtcutotua speech? I should then be obliged to answer ihem. 
It is yourselves. After which I should endeavonr to piadfy tbcts, bat 
perhaps that would not be very ca^y. 

I might next address niyself to the Oiriatiani and vcntnre to fiay. 
Cor example, to a Dominican, one of tlie jn<lgvs of the Inquisition, 
"Brother, you know that even,' province m Italy has a jargon of its own. 
and that they do not speak at \^enice and Bergamo as they do at Flor- 
ence. The academy de la CruKa has fixed tlic standard of the Italian 
langua^; its dictionary is an unerring nilc. and Dnon Matei'a snun- 
BBf IS an fnfalHlilir ^r^iile, from neillier uf w^itrh wc oiighi to depart; 
btt do >*ou ihink thai the president of the academy, or tn his abMnca 
Buon Mated, ooold in conscience order the tongn» of all the Venettana 
and Ber^ramesc, who persisted m their own country diateet, to be cut 
001 r 

The inqtilsiior would perhaps make me this reply : **There is a very 
iridc difference: here the salvaiion of ^'oitr soul is concerned; and it is 
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entirely for yoaf good that the directory of the inquisition ordains Diat 
you shall be Kixei}, tipan the dcpoution of a Ringlc pericn, itimtgli of the 
most in/amutis cliaract^ ; th-nt yoii %hal! have no person to plead for you, 
nor even be ao^uainted with the name of your accuser ; (hat the inquis- 
itor shall promise you favour, and afterwards condemn you; that he 
shall make you underfio five diffcroit kloda of lorture, and that at length 
you 9hal] be cither whipt, sent to the c:all)cs, or burnt at the stake; father 
IvouL'U aiid tlic <loclor« Oiau<raIon. Zaridiitius. Cainpqjius, Ftuyas, Prl- 
hnu, Gomanit, Diarbanii, and Gemelinus are exactly of ihU opinion, 
consequentry this pious practice will not admit of contradiction." 

To all whidi I should take the ISberly of making the following; 
reply; "Dear brother, you may perhaps be in the rifihl. and I am per- 
fectly well convinced of the freat benefit you intend nK ; but tnay 1 not 
be saved withttut alt tliis?" 

1 1 is true (hat Ihne horrible absurditin ^o not every day deform ihe 
(ace of the eanh ; but ihey have been very frequent, and one mtgtii easily 
collect inManccft enouf^h to make a volume much largrer than that of the 
holy gospels, which condemns such practices, U is not only very cruel 
to persecute in this ihort life, those who do not think iu the sauK manner 
aft wr dn, hu: 1 very much iloubt If there i% not an imfitriuft bot(1nrs« in 
pronouncing ihem eiemalty damned. Tn my opinton, H little befits mch 
insects of a summer's day, as we are. tliui lo anticipate the decrees of 
Providence. 1 am vct)' iar from oppo*mg that maxim of Uic church, 
that "out of her pale there is no salvation:" on the contrary. 1 respect 
thftt and every other pan of her doctrine : but. after all can we be sup- 
posed to !«■ inlimatrly acquainted wiih ihr ways nf Go*l, or to fathom the 
vrhot« depth of his mercy ? Is it not i>ermitted u* to hope in him, as well 
as to fear him? Is it not sufltcient if we are faithful sods of tfie church, 
wtthont every individual pre^umin^ to wrest the power out of the hand 
of Cod. and determhie, before Him, the future destiny of our fcUow 
crcaturca? 

When we wear mournSng for a king of England, Denmark. Swe- 
den, or Prussia, do we say that we are in mourning Cor a damned son! 
that is burniofi: in hell ? There are about forty milhons of inhahstams in 
Europe who arc not m<™bcrs of the church of Rome; should wc say to 
every oibc of them. "Sir, as I look upon yoo to be infallibly dafnncd, I 
shall neither vat, drink, convene, nor have any cormtctions with you?" 

U il«re an ambassador of France, who when he is presented to the 
Craod Seignior Cor an audience, wiQ schotuJy lay (o himacir his sub- 
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lime hig:hn«ss will infallibly bum to sll eternity, for having vabmitterl 
to be drcumcbcd? If he really t^ioucht tli&t the Grund Seignior was a 
iTicrla] enemy to God. and the object of divine vcfi^^nce* couM he con- 
vert- with »uch u iKTnton ; nay imlrci], OLi^fht he Iq lie .icnt to him ? Qui 
bow could we carry on any commerce, or perform any of ihc civil duties 
of fociety, if wc were convinced that we were convening with penons 
de«t&ned to eternal damnation ? 

O yc different worshipper* of o God of mercy! if ye have crue! 
hearts, if. while >^oti aJorc 0>at Ddty who ha» placed the whole of hij» 
law in lhr*c few words, '^l-ovr God and your uciphhour," >oli have 
loaded [hal purir and holy law with sophlMic^l and m: intelligible di^ 
pnta, if )^ou have ltghte<I the 6ame« of di^eord sometimes for a new 
word, and at others for a single letter only; if you b^vc annexed eternal 
ptini^hmirnt to the omiMion of some few word.s, or of certain ceremonici, 
wtitcli cihcr people cannot comprehend, I inust &ay to j-ou with tcara of 
compasvon for mankind; "Tnin.ipori jxiutsdvcii with me to that great 
Snftunt in which all men are to receive Judgment from ibe hand of God, 
wtio will then do unto every one arcorcling to iheir works, and with me 
behold aJ] the dead of past ages appearing in his presence. Are >'ou very 
sure that our heavenly father and creator will say to the wise and vir- 
tuous Confucius, to iIk ^cat legislator Solon, to Pydiagoras. Zaicucus. 
Socmtea, Plato, thr divine Antontnus. lh<.- good Trajan, to Tiim the de* 
light of human kind, and to many others who liave been the modcU of 
human kind: Depart from me, wretcbei! into torments that know 
neither aUcviation nor end ; but arc. like himself, everlasting, Btrt you, 
my well beloved servant*, John Chatcl, RavailUc, Cartouche. Damicns, 
&C. who have died according to the rules prescribed by the church, enter 
Ihou iiUo the joy of vo^ Lord, and sit forever at my right-hand in 
titajc«t>' and glory?" 

Meihink5 I »ee you »ari with liorror at these words; however, as 
the}' have escaped me» te them pas< ; I aliall «y nothing more to you- 

At» AoDlttlSS TO THE DCTTY 

No longer then do I addrcM myself to men, but to thee» God of all 
bangs, of all worlds, and of all ages ; if it may be pemiilted weak crea- 
lurci, I<»t in immensity, and imperceptible to the rest of the universe, to 
presume to petition tiiee for aught, who [ia>;t given plenty of all things, 
and whose <]ecrecs are immutable as HemaL Deign to loolt with an eye 
of pTty upcm tl>e error* annexed to our natures ! let not these errors prove 
tfaetourcGEof miKr>- totul Tboohafitnotgivtnusbcaru toltatc, nor 
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hui<I» to kill cadi other : ^r^nt then tluii wc mav mutually idd and aasUt 
cacb olbor to suppon th«- bunlicii of Xhls painful and traTi^itory life! 
Maj the iridirig difT^rcnc^t in the gsrmcnit that cover our frail hodiet, 
in the mode of exprciiing our ifisi|piilicant t!iou£ht«. in our ridiculous 
cujtomit and our imperfect Uw», in our idle opinions, and in our several 
conditions and :i!luation3. that a|>i>ear $o disproportionate in our eyes, 
and all arc cqua] In thine ; in a word, may the slight variations that arc 
fminil aitiongxt the atcmiK ail]n\ mm, not bt- traiilt n%t nf hy lis as signals 
of iButual haired and pcrMCtition I May those who worship thee by tbo 
lijjht of taper* at noon-day, bear charitably with thoM who content then- 
selves with the li)£ht of that glorious planet thou hast placed in the midst 
cf the heavens T May those who dreu them»el\es in a robe of white 
liocEi lo teach tlietr hearcm that tliou art iv t>r tiwed und Fearcil. nol dc- 
tr«i Qr revile thrKe who teach the same dtxlnnr tn l*ing cinnkx of hlaclt 
wool f May it t>e accounted the same to a«k>Tc thee in a dialect formed 
from ar ancient or a modem l&ngtiagcF May thoac. who, clothed in 
vestments :>f crimson or violet colour, rule over a little parcel of that 
heap of din called the world, and arc posMsacd of a few rouiul frag- 
mrtilK of a certain metal, enjoy withinit prifle or insolence what they caQ 
grandeur and riches, and may others loolc on them without envy; for 
thou knowest, O Cod, that there is nothing in all these vanities proper to 
inspire envy or pride- 
May tUI men remember that thc>^ arc brethren ! may ihey alike abhor 
that tyranny whidi Mrks to subject Hic frce<kim of the wIU, as they <lo 
the TAfiine which Irar* from the amis of industry the fniits of il* peace- 
ful labours T And if the scourge of war is not to be a\^ded, let us not 
mutually hate and destroy each other in the midst of peace ; but rather 
moke use of the few moments of our existence to join in praising, in a 
thousand different laaguageSi from one extremity of tlie world lo the 
other, thy goodness, O all merciful aeator. to wbom wc are indebted 
for thai existence. 
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ECONOMY 



QUESNAY 



In cub introdtiction to the political ccODOmy of the sevcntecntfa 
century earlier in this volume we trace^ for the sake of tiistorical tmity, 
a ffuflfident introduction to the political economy of the eighteenth cen- 
tury also. 

Frangois Quesnay was horn at Merey, about twenty-dght miles 
from PaHs, June 4^ 1694. His father was an advocate, who sacrificed 
his business Ko his love for conciliating his neighbors. He learned some- 
thing of the sciences, and some Greek and Latin without the aid of a 
school or tutor. It is said that many times he walked to Paris for a 
book. He studied medicine in Paris and in 1718 established a practice 
at Manles, his clients numbering such great persons as the Marechal dc 
Noailles and the queen. In 1730 he was made secretai^- of an academy 
of surgery at Paris. Some fifteen years later he became physician to 
I^uis \V. 

From this lime he seems to have been especially interested in eco- 
nomic studies, .^bout 1750 he met M. de Goumay and the (wo men 
became the center of what has become known as the physiocrat school. 
The general idea of the school was to exalt the economic importance of 
nature rather than legislation. Along this line Ihey believed the pro- 
ducti'jn of raw materials to be the only prodtjclion of wealth, eulogized 
agriculture, and wished freedom in trade. One of their great repre- 
sentatives in jtolitics was Turgol, who've reforms if carried out would 
have done much to alleviate the French Revolution. 

Quesnay died in 1774- 
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GENERAL MAXIMS OF THE ECONOMICAL GOVERNMENT 
IK AN ACR1CULTUR^\L KINGDOM 



Maxiu !. Umitv op AuTHowrry 

Lcl ihe sjHTTcign authonEy lie nnnvallr*! ami superior to iTI in- 
dividuals of society, and to all un}ust enicrpriscs of particuUf interots ; 
for Ukc dominsiion &nd subjection of ceruin forces U ihc safeguard 
ind bwful int«re»t of a}\. The dcAinictive theory of Uk »ytteni of 
counter forcci» in a govcmnici^t can «how nothing but discord between 
ihr largr proprirlors a^d ihr Inwcr fla« nf farmers, Thr divii^ton of 
lociety into different orders of dtixeos of which some exercise sover- 
eign authority over olhcrt, dcslroyft the genera] interest of the nation 
itsdf and introduces the disfrcnsion of particular inicrctts between the 
diScrcnt classes of people; this division would invest the order of the 
pnemmcnl of an afiTtcultund kingdom that n^ould unite all interests, 
having 9% the captilal ohjnrt, thr prnsprHty of a^^Ticullurc, which m it»elf 
is the source of the state's and the people's Hches. 

U- Let the Nation be instructed as to General Natural Laws, 
whidi make a tiovemment more Perfect, 

The studj c£ hunian jurisprudence does not suffice to tnake Mates- 
men ; it 19 nccc3Aary that ihcy who arc fitting thcnuelvc:i for public serv- 
ice be ccmsirained to tlie obsprvance of natural law, wHch tends toward 
the good of society as a whole. It is alto necessary that the dear and 
prteiical knowledge a nation acquires by experience and reflection be 
added to the gatenl sdence of i^overmncnt ; in order that the soverett^n 
authority, alwaj^s surer tn the light of experience, institutes the best 
laws for the n-eII-1>rinK of all to reach and embrace the greater: pouible 
pnMi)eTfty for society, 

II L Earth, Agriculture, Sole Source of Richei- 

Let the sovereign and the nation never k)«e sight of the faet that 
tiK f^tth is Ike mI< sonf€< of all nckcs, aiw] that it is agriculture which 
oiuhiplicA riches. 

For it is the augmmtation of richcn ihat assures (he wealth of (he 
populaivoci: men and wealth cinse agrtcullure 10 prosper, extend com- 
meree, animate industrj-, increase and perpetuate a!! we-alth. Upon that 
abundant source of weahh, agriculture, depends the success of all the 
paitiea concerticd in the adnunisualion of the kingdom. 
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rV. Left L»M Prcpcny and MonUe RkftKt be aMnred to 
HxBC «rl» arc ihc LcchnMe PMMS«on of Tten. 

Fcr DK security ot prapcrtx it oic fUMtfiuctiirc upon wfucJi ttc 
nroniw u rf order ot xx j tlt rcMi. WHfaoul the cerlaiBtj of tbe aexMnilj 
«kd isfcty of pniprny ihr had wooU rmacn ontilM. Ihrrv woald br 
notbflfT ^a opc i gtor * nor tevami to make the tteoaaary ooOi j in calcini- 
ng the bndt if tbc tkW to tbe bttd tod lU pfodoctt wen mm acsnucd ID 
than who rasde ihe necessary outlay tovards improTcnNnt and cattrwrn- 
lino. It u the wret? of pcnnancni pwwiow that brin^ afaoQl tfar cat- 
pioT of UvQT and ci ciKA bi the igip fo i 'Cfngit ai>d cult ur e of die %nr^, snd 
in Ddrarial snd c u aa i ig ci al tnletpntes. Notfamg tm a io t mJyi 
po«er can aworv ibe property ol fi^^cvts who have a pe lmltl re right m 
Ifat portioo of the fnuts of the canfa, the sole nvroe d ridiea. 

V. The Tax— oot to destrojr. 

Ijct taaca be tiol dutiucbvc aoe dupfoportKMHtc to nw rcvvme ot 
the nalioo; let incrose in taxes adend increase in menoc ; let taxca be 
inMiifititlj placed o«i tbe ntf prodoct of pn^iicny in landL avd tiot m 
tnc wayes of nnn, nor on prodiMe, nhere it wooid nmMply the coat of 
coQectioo. vocld be prejodiciaj to commcroc. aod wo«dd anptt tf y da- 
atroy a portioa of the wtahh of iHf natioo. Nchbcr aboold tnccs be 
placed OQ dx rkhea of odtivaiort of Unded propm? : lor in v crtumi t bi 
me ayncnltnre of a kts^doni, t. f. , advanoe mooejr cxpcnoed m a^ncw* 
tare, ram be rvgatded as a Landed eMate to be pndonilT pc ej ery e d fv 
tile raising of taxes and reveotae and au b ai > Wt>c e (or aD drwei of dti- 
actti^ Otherwise the ux wouM dq^cocfate to spoGatM and prooiptly 
caase tt^ lUae to min and de^r. 

Vr Siiffirieni faie « t ne m. 

Let the invcatmeat of enkivatoe* be niAcisit to cause aaaanDy to 
ti»«ppfar from the expense ttodtrcooe io ealt i Tat iBC the land the ereat- 
est po»»ible amount of prtxfactiao : for if ^ invcAneot is not anfi- 
ciefit the cxpcose of cuUvre b larger tn proponioa and ^rca Icsa of net 
prodnct. 

Vf 1 Complete ChttilaikMi 

Let the sum total of the rerenucs be anmtaHv returned into and 
aloQ^ the eotire coune of drctdalkm : let oo momty fortinies be acca- 
nwlalcd, or rather, kt there be oocnpcnsattocL betweoi those whkh nrv 
rnadr and those whicb arr defivrd in the cimlatkn : for mhenrise the 
muory lorUHKa would arrest ibe ^stributioci of a portkKt of the aiMnal 
rerenue of cha natioo and wobU withfaold the mopejra of the kii ^J mn 
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to the barm uid prejudice of Ihcir rc-bvoMrncnt into the cultivation of 
ihc fand, from paying ihc artisan's wagn. from making the variotis prc^ 
fruioni liKntive ami vnmtld uIk> <limini«h the rqiroduction of revcnu«a 
and taxes. 

VJIL Favor for Productive bxpoidittircA* 

Let the ccotKnnic govcnunenl favor productive expetiditwres and 
ifie «Jimiicrce of the land's products and let fruitless expaidltitre attend 
10 it^Hf. 

IX. Preference for Auriculltire. 

Let a nation which has a large territory to cultivate aiid the faeill- 
lic> to carry ot> a hu^e comnierce with the land's products no4 use too 
iu\idi of tl»e people's moiicj in ihc manufactures and ii^ Uic coounerce 
uf luvtiripfi to the prejuilic of 1ahor and Agrictiltirral invc«tnirf«t : lor 
above all, the kingdom would well be a people of ridi agriculturittt. 

X. Re^tnue Expended in the Countr>. 

Let notic of the revenue ^%$ into Ihe home of the stranger withoot 
return eitlier in money or merchanJise, 

Xr, EviUof Krtiigratum. 

Let die desertion of those fahabitants who would take wkh ihem 
thdr wealth, to the loss of the kingdoni, be prevented. 

XIL Protection of the Perwm and the Wealth of Agriculturists. 

Let ihc children of rich farmers establish themselves in the countr>' 
50 a5 to perpetuate and prcierve husbandry : for if vexation ^f any kind 
cauK'S them to abandon the country and dctemiire^ t1imi to repair into 
the ciiie« they ta>e with them the wealth of ibeir fathers who were em- 
ployed in agriculture. Ii is less men tlian we^ilth that fhould be drawn 
into Ihc country, ior the more one employ* money in agriculture the less 
Itoccupics nxn and prospers more and ipves more to tlic rei-cntic. Take, 
for example, grain, the great prodoa of the rkh agriculturist, ai>d com* 
pare thut with tlie contracted tillage of a poor tenant who labors with 
an axe or a cow. 

XIIX- Preedom of Cultivation. 

Let each one be free to ctiUiratc m hia own field those products Ihat 
hts Inleret4, his faculties, and the nature of the earth suggest lo him wiQ 
produce the brgesi pcif^i^ible result. One ought itoi 10 favor tiKifiopoIy in 
Ihe cnllivaiicn of land, for tt is prejudicial to the general revenue of the 
nation. The precedent that ^^-ors the abundance of products of the 
greatest need, in preferefKrc to other productions, disr^art^g the pur- 
chasable value of dK one or the other, b inspired by that ibort-s^tcd- 
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nc« that sc« not thf cR«rt5 of exterior reciprocal comraercc that sup- 
plies 10 all, an<! whidi fixe* tlic prict of the products i!iai each nation 
can cultivate with the greatcirt prcfiL Next to ibe ricbe* of land culti- 
vation, it H the revenue an<l taxes that are the riches most needed ia a 
stale to defend subjects agsinsl scarcity of food and wart, a£:airtst cue- 
mKiy and to EURiain the gtory and strength of the monarch and the 
pnuperily of tlie nation. 

XIV. Multiplicaiion of Cattle, 

Let the raiting and tnultipUcation of cattle be favored ; for it U they 
that fisniifih to the earth the manure that produces the richeil harreau. 

X^^ CoHivalion Exten^vt Enouf^h. 

Let the land employed txi tlie cvUurc of grain be reunited aa far aa 
poKiuble to form large farm« to br ciittivatril hy rich lalxirrrt; for there 
U le^s of expense and much more of n«t producti: in the br^er enter- 
prites of agriculture than in (he smaller. The multiplicity of «mal] 
farmers is prejudicial to the popuIaHon. A more secure population, more 
freedom for the diffcrcrrt occupation*, and difTercnl labora thai divide 
men inio itifTerent cJa»xe:(, it a tht« that i» mainlained by t)ie net product. 
All thrift and economy proHls the work thai can be done hf meam of 
animalt, machinery, river*, etc., return* to the advantage of the people 
anil the state, for the Rxeater the net product, the more of jcain is there to 
the people of whatever service or occupation. 

XVX No Obstacle to lite Exportation of Goods. 

External commeroc of the products of the land should not be ar- 
re»ted nor prevented in any way, for it U the demand, the market, that 
regulates th« prodtiction each )'Gar- 

X\^II. Freedom and Ease in Transportation. 

Let the means of the transportation of the productions of matwal 
tabor hr fncilitAlrd hy repairing roadways, an<I by tl»c navi^stion of 
canals, of rivers, and of ilic sea ; for the more (ItM is Mved in the act of 
CArryt:^ on commerce, so much more is added to the revenue of the 
Icrritorj'. 

XVIII. Good Prices for Agricuhural Produas and Merchandise, 
I«t the price of acTKultural products and merchandife, in i coun- 
try, be not lowered ; fcr then rccipeoaJ commerce with foreign countneit 
would become disadvantageous to the nation. As is the purchasaUc 
value of thtnj-s, k> ift the re^^ome, Atnmdancc and no value is not 
wealth. l>eanh and hifrh prices is mitery. Abundance and high prices 
b opulence. 

XIX. Low Prices Are Hannful to the People, 
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Low prices arc not proAiat>ic to the laboring dass : for difapncu of 
products lowers The wagct of the laboring people, diramisHct lli<ir com- 
fort, proatrc* !*»» lucrative work and occupaiton for ihcin, and destroys 
ihc revenue of tli« naiion. 

XX- Comfort for the Lowest Classes of Ciiiiens, 

Let tht comfort of the lowest cbsi^s of citizens be not dtrnmished; 
for thev must aid in the contumption of prodticta, if rcproductioa and 
tlie reveiiutr uf \hv nation are not to be le^scned- 

XXL Avoid Unfruitful Ecococny^ 

Let the landlords and thn«r whn exercise the lucrHive profestioQft 
not give themselves up to tmfruitftil economy, for this would cut off 
from ciroilaiioi; and diftribution a portion of thdr revenue or of their 
gains. 

XXTT. LittJe or None of the Luxury of Decoration. 

Let the hixury of decoraiicFn not tie entertmned to the ilrlnmeiit of 
bnd etilture, or any of the investmmtt and outlay* made ncces&ary for 
subsistence, for the tlabilily of these preserves good prices, the demand 
for the bnd»> products, and the production of tlie nation's revenues 

XXIIL Reciprocily in Coiruncrcc. 

Lei the ruliou riot «i(Ter from loso llirougli redproctl cnmmerre 
with other countries even if this commerce were proiirabte to ihe mer- 
chants, who would gain, regardleti of the \i-elfare of feUow-ettizens, in 
the saJe of oommodicics thus bro-j^^hl about- l>;e aocumulaiiona of tiie 
fortunes of tJiew merchants would create a curtailment Id the circula- 
tion of revenue prejudicial to distribution and rcpraductiotu 

XXIV. Balance of \faiiey in Trade i^ Illusory, 

Let no one 1>e drvriveil \iy an apfwirmt adv^ntngr in reciprocal com- 
merce with foreign coHnirief, which U simply a balance received in 
money, without examining and comparing the profits that result from 
the merchandiso one ha^ sold and the merchandi»e which has been 
bought For often the loos is to that nation which receives a surplus in 
inoiiey. And that loss reacts to ll^c prejudice of tite dbtrtbution and 
reproduction of tl>e re^'cnues, 

XXV. Complete Liberty in Commerce, 

Let there t>e complete liberty in commerce; for the surc^, moM 
CTcact, and most prolitable policy for interior and exterior commerce of 
the state and nation consists in the greatest possible freedom in compe- 
tition. 

XXVT. Attention to the Rev«mte R;ul>er Than to I^)pidatloit 
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Let Ihcrc be less aliaiiion given lo Uic sugnicntatioii of the popuU- 
tion iIiAii lo tho accuiitnUltor of revenue* for greater freei:lom or ease in 
procuring Urge revenues is preferable to the greater preeting wtnis of 
mbJ^iittencc, crGitcd by a population, and which exceed the revenue : and 
Ihc rcaotirccs arc frrcatcr for the ticcd& of a state when a people arc in 
comiort, and there are a1«D more niean^ to ntake agriculture prospcfOUiS. 

KXVIl. No Econuuiization of die Nece&^^y Public Expcncli- 
tores. 

L«t tJie govemmefit occupy itself with those operations neeeuary 
for the prosperity of the t<inf;<lotii rather tJtan wttlT allcntion toward 
cxpenclilurea; for with peatcr nches Ihc larger expenses will cea^e 'o 
^ippear so excessive. Diit one should not confound a per vcr&ion of funtls 
witli &irnp1e expenses* for ^vidi a |>erver>ioii can (1tni|iaie all the riches 
of a raiinn and of ihr wivrrngn. 

XXVni, No Pecuniary Fortunes In the AdminUtratton of Taxes. 

Let the administration of the finances be in the tax oollecticm, not in 
the expenses of the jfovcmmert. nor occasion pcciiniaf>- fortunes that 
take amray a portion of the revenue from circulation, dbtributioo and 
rrjiroductioin. 

XXTX, Credit of Financiers, Harmful Resource. 

1^1 no one hope for rccotirces, to meet the extraordinary needs of a 
«Utc. but in the prosperity of the nation, and not in the credit of 6naii- 
cicrs; for pecuniary fortunes are clandestine riches that know not kin^ 
nor country. 

XXX. IVirmwing Always Tnjtmonn. 

Let tl»e «aie avoid loans fortncil of the funds of financiers, for ihey 
bttrdcQ a stale with de^'ounng debts, occasion a commerce or traiGe of 
the Jmncce, throuifh the agency of nepoliablc paper, and where the 
rebate or discount ai^^mmu more and more tHe unfruitful pecuniary 
fortunes, Theic fonunes separate money from agriculture and 
deprive ihe country of the necessary riches for the t m prgveanept of real 
estate and the exploitation of aFrriculture. 

TlLUtaL^TID iY t IL ILAKE. 



ADAM SMITH 



Adau Suirn vtak bcm June £, I7^3< ^n Fifeshir«, ScoilitKl, a few 
monlhs after the death oE his father. In 1^37 he bc^n sttcoding the 
UnivcrMty of Glasgow, and in 1740 chanced to Oxford. Jn 174^ he 
gave lecturer on Uteratare in Edmbuf^, and about tluB time became a 
fri^d of David Himic. In 1751 hr wa* made profc»or of logic at 
Glugow and laler profenor of moraJ philosophy. 

In 1765 he took charge of the yousgDokt of Buoclmcb On hkstnv- 
eb, and rcmaiocd abroMl fen- three yean. For the next ten yearft be 
lived vrilli hi» mother at Furkcaldy, happy and contented, aad bu^y with 
hb IfVo/fA of Nations- This waK published in 1776L 

In 1778 he was made a eonnnissioTHT of cusionis at Edinburgh, and 
in 17S7 Lord Rector of Glatgow Univeraity. He died in 1790. 

The \¥<^ih of ^'aiicm is in some r^peet^ a compronn»c between 
ihe mercanlilc and physiocrat theories, but ila ideas arc much fur- 
ther wrottgh: out. Smith considered the nation but the sum of the indi* 
vkhialt in h, and ^-ealth to be <lne to bccli bU>r and natural reftource&. 
He bitf ied ihe restrieiive theory of trade for many yearc, tut believed in 
sncb public interference as oompubory education, public fortiAcaiiooa 
and improvcmenU and the like. He made a minute analv^s of the fac- 
tors of cconotnica, such aa the division of labor, exchani^e, vaine. price 
wages, profits, rent, capital and wealth, taxes, etc.. and placed the whole 
subject on a ftciailifie 1>a&is. 

The direct politica) outgrowth of hit ideas was free trade to Hag- 
land and noa-inierventtOQ in her ookniea. 



OF THE PRINaPLE OF THE COMMERCIAL OR 

MER«>rrn-E system 



That wealth consists b money^ or in $scA6 acd tih;er, it a popular 
notion which naturally arises from the double function of nnoey, as the 
iDstmment of Gocnmcrcct and as the n>castirc of rahic. In axueqtKDCG 
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of its being ihe innrunwrt of conmwrce, when v^-e hare money we can 
more readily obUin wliatever cUe we Iiavc occasion for, ilian b>* mcan« 
of any dlier commodity. The grc^t afiair, wc alwars find, i» to get 
monejr* When thai !» obtaineJ, there U no difliculty in makinfc any flub- 
seqtient purcha&e- Ifi con^iicnc^ of hs Mng the measure of vahte^ wr 
eetin^Atc Ihnt of all other oommoditict by (he quantity of money which 
they wiU cxchan;ie for. We *ay of a rich man Ihai he worth a ^ri^z.i 
deal, and of a poor iiian (hat he is worth very liitlc mODCy. A frugal man, 
or a man ragcr to Ite ridi, i% said to love money ; and a carclco. a ^cner- 
ouft or a profuatf rnan, is 44i<l to be initiffereni about it To grow rich ts 
to get money ; and wealth and morn*)', iti ^ort, are in common tangnage 
con^dered as in tvtry respect s>-nonynx)us. 

A rich countT} \ in the tame manner as a rich man, b nu|>po«ed to be 
a country aboundini- in money: and to heap up ^M ano silver in any 
country in Kuppwcd to be the readiest way to enrich it. For some Lime 
after the discovery of America, the first inquiry of the Spaniards, when 
the}- arrireri upon any unknown coAst, used to be, if Uiere wai any gold 
or allver to be found in the ndghbottrhood? ^y the information which 
they rcccivedj tbey judged whether it wa» worth while to make a settJe- 
mcnl there, or if the country was worth the conqucrinc- I^ano Carpino^ 
a monk sent ambassador from the king of Prance to one of the aons of 
lite famous Gfligis Khan, say^ thai the Tartars used frequently to ask 
him if there were ])lenty of sheep and oxen in the ktngdovn of Prance, 
Thdr inquiry lud the same object with tliat of the Spaniards, They 
wanted 10 know if tiie country was rich enough to be worth the con* 
quering. Among tbc Tartara« as among all other nation* of shcpherJa, 
who are generally ignorant of tlie use of money, cattle are the instru- 
iiMSVts of commerce and the measures of v^h:e. Wealth, ibereforc, 
according to them, oonstsied in cattle, as according to the Spanianb it 
conststed in goJd and sitver. Of the two, the Tartar notion perhaps was 
IJk nearctt to tbc trtith. 

Mr, Locke remarks a di^nctioii between money and other mov 
«h!c gncxtt Atl orh^ movahtr gnoiU, he »aT*, are of «o ccnsumabfe a 
fiature that t!»e wealth whidi oonsbts in them cannoi be mtseh depemled 
on, and a nation which abounds in them one year may, without any 
exportation, but merely by ilieir own waste and extravagance, be in 
great want of them the next, Monc>', on the contrary, ia a steady friend, 
whidi. ihoufh it may travel about from haml to ImtmI, ytt if it nm be 
kept from gomg out of the oounlry, is not vef> liable lo be vaated and 
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consiiniied. Gold antl silver, therefore, arc. according to bim. the moAt 
solid and substantial pan of ibc morabk wcahH of a nation, and tti mul- 
tiply iliose m^taU ouji^t, be think}, upon that account, to be itie grtat 
cbj«t of its political economy. 

Others admit ihat if a nation could be separalcd from all the world, 
it ¥rou1d Uf of m> consequence how inuch or hoiv little ntoncy circnEatcd 
in it. The conMimaljle gixxU whiub wvtc circvilate^l by inram nf nuMicy. 
would only be exchsmged for a grcairr or a smaller nnmbcr of pieces ; 
but llic real wealth or poverty of a country, they allow, would depend al- 
togdher upon the abundonci? or acarrity of those cortsumAble goods. But 
it la otherwiK, tlicy think, with countries which hare connections with 
forrign tutions. ami which are ;4>ligt;Ll to carry txi foreign wan, and to 
maintain deer« and armfe*; in diuani enunrri^. ThU, they saj, cannot 
be done but by (ending; abroad money to pay thero with; and a nation 
eaanot send much money abroad^ unless it has a good deal at home. 
Every such nation, therefore, must endcax^our in time of peace to accum- 
ulate Bot<l and sihrr. that, when cecAsion requires, it may have wbcrc- 
wiihal to carr) on foTeign wats. 

In oonsr<|umcr of iht-«r |xipii1ar nolionii, all ihr diffrtmt nations of 
Europe have studied, though to Utile purpose, every possible means of 
fLccumidating gold and silver in their respective coimtries. Spain and 
Portui^a]. the proprietors of the priiicipal mines which supply Europe 
with tliosc mctal»> have cither prohibited their exportation under tlic 
severest penalties, cr subjected k to a considerable duty. The likt^ pro- 
hibition w^i:^ Anrimtly to ftavc made a pari of ihr policv of riio^t other 
EuropeaiT i\ations. It is even to be fotmd, where we should least of all 
expect to ^d it, >n some old Scotch Acts of Parliament, which forbid 
under heavy penalties tlw carrying gold or silver forth of the kingdom. 
The like pohcy anctenily took pbce both in France and England 

\Vliai tlio»e countries became commercial, the merchants found tliis 
prohibition, upon many octmstons, extremely iticonvTniertt They oould 
frequently buy more advantageously with gold and silver tlian with any 
other commodity, the foreign goods which they wanted, either to import 
into tbdr own. or to carri' to aocne ofher foreign country. They rctnon- 
siAled, therefore, ocainst this prohibition as hurtful to tnde. 

They represented, ftrsi. that llic exportation of gold and silver in 
order topurdnse fbraicn good*, did not always diminisbtlie quantity of 
those metals in the hingdom. Tlial. on the contrary, it migitt frequently 
Increase that quanttt^- : because, if the consumption of foreign goods 
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not thereby incresocd in ibc country^ lho«c goods mif^ht be re-exported 
Id foreign counlrin, intJ Ijciitg there !io1d for a hr^c profit, tm^i briaff 
back much more ireasure ilian wa^ originally s«nc oui to purchase thon. 
Mr, Man compare* this opcnitiom f>f foreign trade lo the feed-time and 
hardest ot aijrieuliore. "I( we only bdioW," »>■« he, "the aeiioiu of ih« 
huslandi^iaii in ihc sccd^timc, ivhcn he caBtcth away much good corn 
into the ground, wc «hn1] account him rather a madman than a husband* 
maiL But wbcii vre coofrldrr hb labours in llie harvest, which U ilie end 
of hit endeavour*, we fthall find the worth and plentiful increate of hi« 
anions-" 

Ihey repretemedr teeondly, that this prohibition could not hinder 
the exportation of i:old and silver, which, on account of the smallnos of 
their bu^k in proportion to thdr %'afue« ooulii easily be unuircled abroad. 
Tlul Uiis eixpoflAiioti couEd only be presented b>' a proper alteniton to 
what they called the lulanor of tradc^ Thai wlirii the cuuniry ^xport«fd 
to a greatcf rthje than it imported, a balance became due to it from for- 
eign natiooii> which wa« necessarily paid Id it m gold and silver, and 
thereby increased the quantity of thofe metals in the kingdom. Uut that 
when it imported to a greater valtic than it exported, a contrary balance 
became due to foreign naiions, which was nccctaarily paid lo than m tlxc 
Ramr mannrr, and ibrrHiy ditnimabed tliat qiuniilv. 'TUia m thii caite 
to prohibit the exportation of those metak eovdd not prc^'crt it, but oa\y, 
by making it more dangerout, render it m0f« expeiuive. That the ex* 
ehange waa thereby turned more against the country which ovred the bal- 
ance than it otherwise might have beeti ; the merchant who purduaed a 
bill u|un a foicti^n counir) being obliged to pay the banker who sold it, 
not only for the nalural rixk, trouble, and expcnwr- nf M-ndlng the money 
thither, but for the e^traordinar)' rifjt arifltng from the prohibitkm. But 
that the more the exchange was againtt any country, the more the bat- 
ance of trade became necessarily againtt it ; the money of that country 
becoming ncce«aarity of »o much leva value, in compariion with 0iat of 
throMiTitry lo wMdi the balance was due. That if ilie exchange bcl ween 
England nnd Holland, for in^tJme«, wah fii« per cent against Fngland, 
it wouM reqtilre a hundred and fire onncrs of ftilvrr In England to pur- 
cJttse a biJl for a hundred ounces of itlver in Holland : tlui a hundred 
and five otmecs ci silver in England, therefore, woiiM be ^^orth only a 
hundred oimcea of silver in Elc-lland, and would purchase only a propor- 
iMnable quantity of Dutch goods : Uu that a Imndrcd ounces of silver in 
Holland, on the contrary, wotiM be worth a himdred and flvr ounces In 
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Ekigland, and would ptirdu^c a proportioiubk <iu.-uith7 of English 
gootis ; ilut the Eiiglliih goods which were solJ lo Holland would lie sold 
«> much cheaper; and the Dutch goodft which were sold to En|^d. w> 
much dearer, by the difference of the exchange; Ihat dw one wotiM 
draw K> much \<ss Dutch money to Ens: land, and the other » much more 
English money to IIoTland, as lliis dlfTcreiiec anioualcd to: and ttiat the 
faalancir of txjule, thercfure, tvDuhl nc^i-'cuarily be lo much m(irc agauitit 
England, and would mjuire a greater balance of gold and silver 10 be 
exported to Holland* 

ThoM argumehta were partly solid and parlly MphiRticar They 
were solid »o far as they averted that the exportation of Kold an<I silver 
in trade might frequently he advamlagcoun to the counto'. They were 
M>lid, tao< m aaaerting ihai no prohibition l-ouU! pTt-vLiil tlicir exporta- 
tion, whrti private pcviplr found any adv^intagp in cxp<jrt5ng them. But 
they were sophistical in supposing thai, either to preserve or to augment 
the quantity of IhoM: metiU required more the attention of (fovcmmcnt, 
than to prc^er^-e or to aagment the qtiaolily of any other useful commod- 
ities, which the freedom of trade, wiEhout anv such attention, never faila 
to lajpply in thr proper ipianitty. Thcj' were siiihisiica!, Ico. perliapd, in 
asserting tliai the liiph price of exc^ange necessarily increased what they 
called the unfavourable tabnce of trsde, or occasioned the exportation 
of a trcmter quantity of cold and stiver* That high price, indeed, was ex- 
trancly disadvantageous to the merchants who had any money lo pay in 
foreign countries. They paid so much ilearcr for the bills which their 
bankers granted ihrni upon thofje countrie*, Btii thinugli ihe rlftl* ari^iSng 
from Ihe prohibition might oeca^on fome extraordinary expense to the 
bankerc. it would not necessarily carry any more money out of the coun- 
try. This expense would generally be all laid out in the country, hi 
cmnggling the ;none> cut of ii, and could seldom occasion the exporta* 
tion of a wngte sixpence be>^om! the precise sum drawn for. The high 
price of exchange, too, would naturally dsqjose the mercbancs to c»< 
deavoar to make their exports nearly balance tlieir impons, hi on^er that 
they might have this high exchange to pay upon as small a sum a« pos- 
Fiibk. llie high price of exchange, besides, nmsl nece»ariir have oper- 
ated aa a tax in rabiag the price of foreign goods, and thereby dimes- 
iihing their consumption. It mvuld tend, tlierrfcrre, not to increase, but 
TO dintinish what the)' called ihe unfa^xxirabfe balance of trade, and con- 
sequently the exportation of gold and silver. 

Such as thej were, however, thoM ai^mrents ccvivinced the people 
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10 whom the}- were ^drc^sed. They were addressed by nwreharm lo 
pajUamcTtU, and to the council of princc»i to noble* and to ootintry sen- 
tktncn ; b> tlioK w^ki were 5uppoe>cd to utiOersUniJ Inule. to (hose who 
were con»ciouK to llicmRlvcn that they knew notliin^ itbotit the niAtter. 
Tliat foreign 1r»Je enriched the countr}, exjnrTiet)ce <1ert>on*iTaied to ilw 
poblci; and countiy gentlemen, v well zn to the merchanlt; Init how, or 
iu what manner, none of Ihem well knew. The fiicrchanis knew per- 
fectly in what manner it ctirichcd thcm^elvt^ It wvs their bitsinc^ to 
know it Bui to know in what manr^cr it enriched the countr>» waA no 
psut of tlicir tjusincn. The ^ut>]cct never came inlu tlieir coruMcnition 
but wtten they had oci:a!^)on 1o apply to their country for &onie change m 
the Uw* re btin^ to foreign trade. It then b<;came nece:i4*r>" to say some- 
thing about the bcncRcial elTects of forei^ trade, snd the manner in 
which tho«e el!ects were obstructed by the law* as lhe> tiicn stood. To 
the judges who were to decide the bu9inc«3> tt appetred a mo^t ^atisfae- 
lory account of the natter, whni Uiey were lold that foreign trade 
brnu^hi mcnry inio the country, bui that the laws k\ question hindereil 
it frorn bringing s*! nuicli as it olberwUe would do. Tlioie ir^tnenlv 
therefore produced the withed-for effect. The prohibition of exporting 
Ctdd and silver was in France and England coD^ued to tlie coin ol tboM 
rc^pcctiTc ccuntrie£. Tbe exportation of foreign coirt and of bullion wa^ 
made free. In Holbiid. and in soinc otJicr places. thl» libedy was ex' 
tended cTcn to the coin of Xhc coimtry. The attention of goveniiTient 
H'a5 torued away from guarding agaiTtst ihcf crxponaTion of {{old and 
silver, to watch o\*ef the balance of trade, zn the only canse which could 
occasion any augmentation or dEminuiion oC tho«e metals* Prom one 
fruitless care it was turned away to another care mudi more intncace, 
much more embArras^inifp and )uM equally fruTttess, The title of Mun'a 
book, England's Treasure tit Foreign Trade, brcame a fimibmeiiial 
maxtm m the political economy, not of F-ngUnd only, but of all other 
CDmnwrcial counlries. The inland or home trade, the most important of 
all, ihc trade in which an equal capital affords tJie ercatcst reremjc. and 
creates Ihc £reatc:4 employmmt to the people of the co;mtry. was consid- 
ered as sulnidiaiy utly to fordgn trade. It neitlier bmught money into 
thr eoxmtry, h was *aiil. nor oirrirc) any out of it. The country, itierefore, 
oould tiever beooine either richer or poorer by mf-anii of it except «o i»r 
at its prosperity or 4ceay mighi indirectly inBuence the state of forc^ 
Cndc 

A country ihiE has no wines of its own must undouUerlly draw m 
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£qI4 And silver from foreign coontncs, m the iam« manner aa oae that 
has no vineyarda of it5 oivn must draw its wines. It <Iocs noc seoti nccca- 
Aar J, liowcva, Ihat i1k attention of government riiould be more Uimcd 
towards the one than towarda Uic nlher t^jccl- A country that has 
wherewithal to buy wine, will always grr ihe wine whkh ii ha* occxtUm 
foTj and a country that hai wherewithal to buy gold and ftUver, will 
never be in want of tho«e metaU. They arc to be boaghl lor a certain 
price Like all other cormnodilics. and as the)' n.rc the price of all other 
conunodilacs. k> all other comiivxiiticA are the price of thoK metals. Wc 
mi»t with perfect securily that the freedom of trade, wilhout any atten- 
lion of government^ will afwayii fnipply vi% with the winr which ac have 
occasion for; and we may trust with equal security that it will alwa)-a 
ftupply lis wich all Che gold and silver vrhich we can afford to purchase or 
to employ, either in clrcnlalinp our con^moditics, or in other uhs. 

The quantity of every commodity which hoinan industry can either 
purchase or produce^ naturally tr^uUccs ilKcIf in every country accord 
big to ihe eflfeciual demand, or according to the demand of tho«e who 
are willmg to pay the whole rent, labour, and profita whidi mu«t be paid 
in order to prepare and bring it 10 market. But no commodities rcgiibtc 
themselves inore easily or more exactly accordinj;: to thii; edcctual 
demand than [:oId and silver : because, cai account of tlie amall bulk and 
great value of tlkose mctalfs no commodities can be niore easily trans- 
ported from one placr to another, front the places where tliey are cheap 
to thoee where the)' are dear; fnvn the pTacesi where they exceed, to 
thoae where they fall sliort of thia efTedual demand. If there was in Eag;- 
land, for example, an clffciual demand for an additional Quantity of 
(old, a packet-boat could bring from Lisbon, or whcre\-cr die tt was to 
be had, 6fty Ions of ^d, whidi could Ix* coined into more than five 
millEiOcis of gannea<L But if there was an effectual <lrman<l fftr grain to 
ihe same value, to import it would Te<^uLre, at five ^ineas a con, a milUoa 
ton^ of shippoi^, or a thousand ships of a thotisaiul tons each. The navy 
of EneUnd would not be sufficient* 

When the quantity of gold and silver Lmported Into any country 
exceetlft the efTectual demand, no ri^lanc« of gmremn^eDt can prevent 
ihdr cxpnrt:itinn. All the ikan^maiy lawa of Spam and Portugal an; 
not able to keep their goU and tih/tt at home. The continual importa- 
tions from Prtti and Braail exceed the e€ochtal demand of tho»c 
counlrica, and sink the price of thoae metals there below that in the 
nctghbouring couotrica. If. ou the contrary, lu any particular country 
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thdr quantity ttH shon of the cfT«ctial <lCTruinO, »o a« to nki«« tl>cir price 
sbove ihait of the acighbounng countries, Ihc ^^^Tni^-^ni wouM have no 
occasion to Ukc any pamA to in^port ihcni. If It wu even to lake pauu 
to pre^'oit tltdr itti|KJTtfttion, it would tiot \x Mc lo clFcctu^c it. T1io» 
mciah. when the Spartans ha<l the whcrcwilhal to purehsw them, broto 
Utrou^ siU the barriert which ibe hwt of Lycurgut oppoted to thetr 
ffitnnce into Laccdemon. All the saiif^inaf}' Eavp-s of the etistoms ar^ 
not al>lc lo prevent the importation of the teai^ of the iJutch and Gottcn- 
huTg East IndU companies because ramewhat cheaper than (hose of the 
BritUh company. A jiound of teat liowcver. is alKint a hunilml times 
the hnik of one of the highest prices, sixteen Oiillings, that \s conmionly 
paid for it in silver, and more tlian two thousand time* the bnlk of th« 
same price in gold. ^<l consequently juu so many timed more diifictih 
lo smuggle. 

It 15 partly cmag to die cuy tfvuporution of gold md silver from 
the pbccv where they abound to tho^e where they are wante<], ttut the 
price of tho«e metals does not flucluate eontinually [ike that of the 
greater part of other commodities, wtiich are hiiulered by their balk 
from shifting their Mtiiatlon, wheti the market happens to be either over 
or tjndcrstockc^l with them, llie price of tho*e metals, indeed, i» not 
attogether exempted from variation, but the changes to which tl is liable 
are generally slow, gratlu^il atnl uniform. Tn Ei^rope, for example, it U 
Suppo«e<l, wtthotil much foundation perhaps, that, during the course of 
the present and precetling cientnryp they Iiave bern conMantly. Iwt grad-' 
ually sinking in their vaUit. on account of the continual importations 
from the Spanish We:it In<lic?t. But to make any suddeo change in the 
price of gold and silver, so as to raise or fowcr at ceioe, sensibly and 
nmaHcably. ihc money price of all other conunodities, requires such a 
revolution in commerce as that occasionod by the discorery of America. 

If, no1wi(h«tnndxrtg all this, gold an<! silver sliould ai any time fall 
ihon in a counirj which ha< wherewittul to purchase ihem, there are 
more expedients for stipplykig d>eir place than that of aImo«t any other 
comnradtty. If the materials of manubcture are wanted, industry mtist 
atofx. If provtsion* arc wanted, Ihc people m^ttt starve. Hut if moocy is 
mnterl, barter will supply hii place, tliough wiUi a good deal of inoon^ 
Vfnkficy. nuyingard sellingu[nnCTrdtt» and the diflerctitileakrs com- 
pensating their credits with one anorhn-, once a montli or once a year, 
wdl uipply it with less inconvenie«c>'. A welKregufated paper money 
wUI Mpply it, DOi only wiilxxit inconveniency, but ia some cases with 
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Mwne aOvanragf*. Upon rrery acrount, therefore, iht anentloa of go\'-. 
ernmetw never wa* so unncccsurily cniplo>'cd fts wlion directed to watch 
over die preservation or incrcuc of the quttotiQ- of nionc>' in any 
country. 

No cotnplairt. howrvrr, t% rm>rr common than that of a scarelty of 
money. Mcney, like wire, must alwa)^ he force wrih Xhof^ wlio hav4^ 
neither wherewYlha] to buy it, nor cre<lit to borrow it. Tho«e wito have 
either, vrtU seldom be in want either of the money or of the wine which 
they have occasion for. Tlii* complaint, however, of the scarcity of 
money, is not always confinevi to irniirovideitt ^tpendthrift*. It 1% 3pinc- 
timr» general thtotigh a whole mercantile town, antl the counlry in ks 
neighbourhood. Ovenradlou is the common cause of it. Sober men, 
whose projects have been difproportioned to thdr capitals, are as lilcely 
to have neitlier wherewithal to bay money, nor credit to borrow it. as 
prodieab wboM: expense has been disproportioncd to their revenue. 
Before their pn>jccts can be brought to bear, iheir stock is ^one, and 
their credit with it. They run about crerywhcrr to borrow mone>', and 
everybody Eells them that they have none to lm<I. Ei-en vuch general 
eom^aints of the scarcity of mone\- do not always prove Uiat the usual 
number of ROld and silver pieces are f>ot circtilatin^ to the country, but 
that many people want those pieces who hare nothing to ^ve for them. 
\Vlien the profits of trade happen to be sreater tlian ordinary. Over- 
trading become* a general error both among grrat and small dealers, 
Tlwy do not always 4en<l more motiey abroad llian n*ual. but they buy 
Upon credit both at liome and abroad, an nnufual quaniH)' of goodt;, 
which they send to some distant market, in hopes that tlie returns will 
come in before the demand for pajnncnt, llic demand comes be- 
fore the returns, and they have notliinf at hand witit which 
they can eflher (mrehaie money, or gfre solid security for borrowing. It 
11 not any scarcity of gold and silver, but the difficulty wfiich Midi people 
find in borrowing, and which tl>eir creditors find in gettittg pa>tnent, thai 
OCCflMOttt the fTcneral complaint of the scarcity of mone^-. 

It would be too ridiculous to ^abo-.it seriously to prove that wealth 
docs not consist in mone?, or in frold and sitirr, but in what money pui^ 
chases, ^nd is valuable only for |wn:hasiog. Money, no doubl, makes 
always a part of the national capital ; bmr it has already been shown thai 
it irenerally tnakct but a smalt part, and always the mo«t nnprofilable 
part of it, 

I thought it necessar)-, though at the hazard of beir^ tedious, to 
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cxajninc at full kngth Uits popular notion, thai wealth consista in nkOney. 
or in gcid and silver. Money in common laiifjcu;!^*-'* s" ^ luvr atrfrsdy 
obflcrrcd, (rcqucntly lignifi** wealth ; and this ambigiitly of oxpfwslon 
had rendered Clua popular notion u> familiar to us that even they who 
arc convinced of it* ftb»UTdtt>' arc very apt to forgtl their own princlplei. 
aitil ill t}Lc cout&c of their rca&ociings ta take il for granted aa a certain 
and tmdcniahle- tntiti. Same of the tsest Knglt^li uTiter^ *jpou cOfmncfce 
set out with observing that the wealth of a coiinlry cnn«i«li, not in it& 
gold and fiK-er only, but in iU tands^ hotisca, and cotuumable gooda of 
ail ktndA. In the course of Uieir rcafonhict, however, the lands, hotisea, 
and consumable f^ood-i scctr to alip out of their memory, and the strain 
of thdr argiimaU frequently Mippo»e& lliat all wealth consiMa to gold 
artd ftiUYf, and iFiat tn muhiply tho^e melaltt t% the great objec:t of 
national industry and conimercc- 

Thc two principles beinf; established, however, that wealth eoO'- 
ftifiled in gold and silver, and that those metals could be brought into a 
country which had no mine* only by the balance of trade, or by exporting 
to a greater value than it imporlrif, it necessarily became lite great object 
of poUtical economy rn diminish ai much a% poMiliV thr imponatinn of 
foreign goods for home consumption, and to Increase as much as poa- 
sible the exportation of the produce of domestic indnstry. Its two great 
engines for enriching the country, therefore, were rcstrvnts upon ini' 
portalion and encouragements to exportatioti. 

The rcilraintu uixfu tmiJortation were of two kinds : 

First. reMraints upon the importation of RK:h foreign goods for 
home consumption ^% could be produced at home, from whatever cotm- 
try ihcy were imported. 

Secondly, restraints upon the importation of goods of almost aU 
kinds from those particular coimtrics with which ihc balance of trade 
waa suppoaed to be dindvanCagcous. 

Those difTerent restraints coiisisicd sometimes in high duties and 
VOCDCtunes in absolute probibiiions. 

Exportation was encouraged sometimes by drawbacks, Mfnctimcs 
by bounties^ sometimes by adTanlageoua trcattea of commerce with sov- 
ereign states* and sometime* by dK cstaUishmem of cokxiks in distant 
coanlries. 

Drawbacks were gi^^en upon two diffetent occasions. Wvn the 
home manufacture* were aubject to any duty or exeke, erther the whole 
or a part of il was frequently drawn back »pon their exponatioo ; and 
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wh«i fordgn goodft liable to a duty iwrc Imponrrf tn otiIct to Iw ex- 
ported aicain, dthcr ihe vrhok or a part of ihis duty was Kometimes given 
back upon &ucli cxporuticois- 

Bouniin were ^vcn for the cncouragCTDcni cither of »omc bc^n- 
ning manvfactiirrfi, or of mch snns of inihiitry of oihcr kiiuh a^ wert 
supposed to deserve panJctilar favour. 

By adrantagcoun treaties of commerce, particular pHvile|ce« were 
procured in some foreipi state for the goods and merch^ntK of the coun- 
117, beyond what were granted to those of other countries. 

Ry thr rMJl^U^hnletlt of colonlcA in flifttant countries, not only par- 
ticular privileges bul a monopoly waa frc^iuently procured for the goods 
and Tuerchant* of the country which e«tab1Uhrd them. 

The two (orts of restraints upon Importation above mentioned, 
together with Uio*e four encouragements to exportation, congtitutc the 
6XX priticrpaJ meAn» by which the commerctal system proposes to increase 
the quantity of gold and ailvcr tit any country by turning the balance of 
trade tn its favour, I shall connider each of thcni in a particular chap* 
ter. atid, will^oat taking much further notice of their suppoAfd tendency 
to bring money into the counir>\ I shall examine chiedy what ane tikcly 
to be the eSects of each of theni upon the annual produce of its industry. 
According &j^ they tend either to increase or diminish ihc value of tliis 
annua] produce, the>' mu»t evidently tend either to increase or <timini»h 
the real vrcatth and re%xutie of tlie couiitry. 



OF RESTRAINTS UPON THE IMPORTATION FROM 
EIGN COUNTRIES OF SUCH GOODS AS C\N 
BE PRODUCED AT HOME 



FOR 



By restraining, cither by high duties, or by absohite |>rohi1ittions, 
the rniporlBtion of such goods from fordgn countries at can be pro- 
duced at home, the monopoly of the home market U more or less secured 
to the domestic indtistry employed in producing them. Thus the prohi- 
bition of impottiitg cither live cattle or salt proviMons frcm foreign 
countries secures to the graxicrs of Great Britain the monopoly of the 
home market for butchers' meal. Tlte higli duties upon lite L-nponaiion 
of com, which tn ttioes of moderate plenty amount to a prohibition, give 
a like advantage to the growers of that eomnxHlity. Tile prohttdtaon of 
the importation of foreign woolens is ci^nally favourable to the wootcn 
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maniifactiiTrr^ ITir sillc nannfartiirc, thotigh nltogclhcr employ^ 
upon foreif^n materials, hns lately obtaineJ the tame adruitage. The 
linen manufacture has ool yet oblavned it, bill i» making Cr<a£ stn^ct 
towards iu Many other son* of manufacturers lave, in the &Ame 
manner, olitAlnctl in GnsU BnUiin, ^fth^ altugrlher, or very nrarty a 
monopoly againM iheiV couirtryrnen. Tlie i-ariety of goods of which (he 
im[>ona1ion into Great Britain i& prchibttcd. either abK>IutGly or under 
ecrtain circumitanc«», ercally wccccds what can cosily be suiqx^Ccd by 
tboae who arc not well acqtiainted with the lawa of tlie custonu. 

That Ihi* monopoly of (he lionic inarktl frequently gi\'es great 
encouragement lo ihai particular «fiedeH of induMry which enjo)* tt, and 
frequently tunu towanjs that employment 3 greater share of both the 
bbour and Block of the society than woitUI othem-ise ha%-c i^one to it, 
cannot be doubted, IJiit whether it tends cither to increase the general 
industry of the society, or to ^ivc it the mo^t advanta^cuus direction, is 
not, peThaps* allogether so evident. 

The general indu«iry of the society can nei'cr exceed wliat the cap- 
ital of the society car cmplo)". An ihe number of workmen that can be 
kept in employment by any particular person must bear a certain pr<^>or- 
lion to his capital so the number of those that can be continually em- 
ployed by all the mcmbera of a great society, must bear a certain 
pmportion to itie whole capital of thai society, and never can exceed tiiat 
proportion. No regulation of commerce car increase the quantity of 
industry tn any society beyond what its capital can mamiatn. It can only 
divert a part of it into a direction into which it mi|;;:1it not otherwise have 
gone ; and it h by no means ccrtatn that thit artificta] direction is likely 
to be more ad^^ntafccus to the iodcty tlian that into which it would 
have gone of its own accord- 

Every indiviitual is ccntirnally eocertlog himself to find out the most 
advantageous employment for winterer capital he can demand. It Is hb 
own advania^, indeed, and not that of the sodely, wtuch he ha» in vicMv. 
But the study of his own advantafiv natttrally, or rather ncccssariTy, 
leads him to prefer that employmeni wtiich is most advantageous to the 
flockty. 

Fir«t. e^-ery ladivulual eitdeavoun to employ bU capital as near 
home as he can, and coofiequenily ns much as he can in the support of 
domestic industry; provided always that he can thereby obtain the ordi- 
DftT^-. oriMC a great deal les£ than the ordinary, peolits of stocL 

Thus upon oqiul or nearly equal profits, every wlioksalc nserdWDt 
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[latunlly prtitrs ttM homxt trad« to the foreign trade of constjmpiion, 
and the fordgn trjule of consumption 10 lh< earning trade. In the home 
trade his ca[»tal a ncvcf »o long oi:t of his sight 4j( it frequently it in the 
foreign imdc of cotuiumption. He on know better the diaracter and 
s£liiation of the persons whoin he trusK, and, if be should happm 10 be 
deceived, be knows t>etier the Uw« of the couacry from which be mtid 
seek redre«E. In the carrying tntde, the c&piial of the merchaint u^ %& it 
were, divided between two forcicn countries, and no part of it U ever 
neccfrSftrily brought hotnc, or pbccd under his own inricdiate view and 
contmantL The capital wliidi an Anuttenbtii tnerchanl employe in car- 
rying com frrnn KonigilicTg to IJsbnn, and fniit and winr from Us* 
bon to Konigiberg, miiit generally be the one-half of ii at Kotvigiberg 
and the oiher half at Lisbon, No part of it n«cd e\'cr come to Amfitcr- 
dm. The natural residence of nich a merchant should cither be at 
KoD^bcrg or Lisbon, and it can only be some very particular ctrcuri- 
stance whkh can make htm prefer the re^iclaice of AinstcnUrrL The 
uneasiness, however, which he feels at being separated so Car frain hU 
capital, generally determines him to bring that pari botli of the Konig^ 
berg good£ wnich he defines for the market of U(bon, and of the Lisbon 
goodt which he dcfltinc^ for that of Kofliigabcrg, lo ^\milerd&in« aiut 
though ihift ncccu^ly 3ubjc>cta hini to a double charge of loading and 
unloading. a& well a* to the paynkem of some dutieft and amomc, yet for 
the take of having some part of hin capital always under his own view 
and command, he willingly Mibmita to this extraordinary charge ; and it 
is in this manner that every country which has any eoTMdcrablc share of 
the carrying trade, becomes always the emporiant, or general market, for 
tJie gfjods of all the dilFeient CDUiilrics w1i06C trade k carrier on. The 
merchant, tn order to save a second loading and unloacfing, endeavours 
always to sell in the home market as much of the goods of all lliose dif- 
ferent countries as be can, and thus, so far as he can. to convert his 
carrying trade into a foreign trade of consumpiicn. A merchant, in the 
aamc manner, who b engaged in the foreign trade of consumption, when 
he cotkjcts goods for foreign markets, wiH always be i^lad. upcxi eifual or 
nearly equal profits, to seD as grmt a (Kirt of iTtrrn at hrxne :is hr can. 
He saves hmwelf the risk and tropic of exportation, when, so f ar aa he 
can, he thus convens his foreign trade of conramption into a home trade. 
Home IS tn this manner the centre, if 1 may say >o, roimd which the cap- 
itals of tl>e inhabitants of c%-cry country are coatinually dnculating, and 
loiAards which tliey are always tending, ibougb by partictilar causca they 
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may somettniw he driven oflF and repelled from il lowirds more distant 
cmfiTcpymcnU. But a capiiAl employed m a home cnde, it has already 
hccti shown, ncccifarily puts into motion a i^rcaicr q\janii1y o£ domestic 
indtiMry and ^vcs revemic aiid employment to a ^Tealer number of ihe 
inhahftanis of the country, than an equal capiral employed In the for- 
eign trade of coniumpiion; and one employed in the foreign trade of 
consumption baa the same advantage over an equal capital employed in 
the carrying trade. Upon equal, or only nearly equal profit*, therefore, 
ever? individual naturally incUnca to employ \m capital in ihc manner 
in which it ii likely to affonl the grratcst support to domcstjc industry, 
and to give revenue and employment to the grcaieAt number of pe<^e of 
his own country. 

Secondly, every individual who emplo>-c hU capaial in the support 
of domestic iniltif^ry, necessarily endeavours to SO direct that industry, 
that i1« produce may be of the greatest possible value 

The produce of industry ts what tt adds to the subject or malerfals 
upon which It is employed. In proportion as llic value of this produce is 
great or small, »o will litewise Iw ihe profits of the employer. But tt is 
only for the ^kc of proSt that any man employs a capital in llic support 
of industry ; ui6 he will always, therefore, endeavour to employ it ra tlu 
support of that industry of which the produce is likely to be of the great- 
est value, or to exchiui£e for the greatest quantity cilhcr of mooey or of 
other goods. 

Bui the annual reventie of every society is always precisely equal to 
the eTccIianceable vah:e of the whole annual produce of its industry, or 
rather is prccUely the same tliin;; witti that cxchai^eaUe value. As 
every individual, therefore, endeavours as much as Ik can both to 
employ his c^tal in the support of domestic tndustr)', and so to direct 
that industry that its produce may be of the grrAtcM value, every tndi* 
iHdual necessarily labours lo rentier the aimual revenue of tlw society as 
great as he can. He generally, indeed, neither intends to promote the 
publk interest, nor knows how much be is peomoting iL By preferrioj; 
the support of domcstk to that of foreign tnditttry. be ialcads only his 
own security : and by directing that industry in such a manner as its pro- 
duce may he of the greatest value, he intends only his ovn gain, and he is 
in this, as in many other cases, led by an Invisible hind to ptnmote an 
end whkh was no part of his b1n>1ion. Nor Is it always the worse for 
the »ociciy tltat it was no pan of it. Uy pur luin^ his own interest he (fe- 
qnently promotes that of the «odcty more effecttially than when he really 
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inlenda to promote It 1 have never knovrn much good done b>' those who 
afTccled to [ritle for t!ic puhlk: good. It is an afTectntion, tnclccd, not 
v«7 common among merchftniE, and very few words need be emplo^td 
in diuua<iin^ them from it. 

\\^ai is ihc frpccies of domcitic iAdu»try which UJJ capital can 
employ, atH of ivhich the produce is likely to be of the grcatoi value, 
every uitltvuluaf, it is evident, can. in hii load situation, juit^ mijch bet- 
ter than any atatewnan or lawgiver ctw do fof him. The siairtman who 
ihould atTcnrpt to direct private people in what manner they ought to 
employ their capitaU wouUf not only load himself wiih a mo«t unncccs- 
3iary atlci^tion, but naaume an authority which could ftafety be trustcdi 
not only to no »ingle pcr^n. Wt to no council or senate whatever, and 
uhicli wouhl nowhere \jt luj dangerous xt in (he hantU of a man 
who had folly and presumption enongfi to fancy himwif At io exercise it. 

To give ihe monopoly of the home market to the produce of domes- 
tic industry, in any particular an or mantifacture. is in some measure to 
direct private people in what manner they ought to employ their capicab» 
anil Tnu5t. in almost all cases, be either a useless or a hurtful reiniiation. 
If the pnxlurr of domestic cah br bnjught ihere as cheap as thni of for- 
eign industry, the regulation is evidently useless. If It cannot, it mtitt 
peiie«illy t>c hudfuL It 15 the ma.vtin of every prudent master of a fanv 
ily never to attempt to make at home what it will cod him more to make 
than to buy. The iaik>r docs not, attempt to make his onn shoes, but 
bu)'fi iHrm of tltc vlioemaker. The shoenuker does not attempt to make 
his own clothes, but cmptoys a tailor. Ttie farmer attempts 10 make 
neither the one nor the other, but employs those diflfcrcni artilicers. AH 
of them find it for their interest to employ their whole industry in a way 
in wliich Ihey have some advantage over their neighbours, and 10 pur- 
chase with a part of its prothice, or, what if^ the same thing, with the 
pr^ of a part of it, whatever else thn' have occasion for. 

What ts prudence in the condu>ct of every private family, can scarce 
be folly in that of a i^rent kingdom, if a foreign country- can supply i» 
with a commodity cbcapcr than wc oursclvea can make it, better buy it 
of than with somepartof the prodticc of <mr own industry, employed in 
a way !n winch wr have lome advanta^. The general Industry of th« 
cotmiTy, tteing alwa}^ in proporlicn to ibe capitti which employs it, will 
not thereby be diminished, no more than that of the above mentioned 
artifrocrs, but only left to find out U-^ way m which it can be empk>y«d 
with die greatest advantaj^ It is certainly not empkiycd to the greatest 
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advantage wbeo :t ia thiu dir«cl«d towards an object whkh it can buy 
dit^pcr thoii it cAa make. Tl^c v^ltic oi it» annua^l produce is ccitatnljr 
more or 1ck» dimini^rd when it is thiu turned »v.ay fioni pruducuiff 
comn^odifiea evidently of more value lliam the commodiiy which It Is 
dircicicd to produce. According to the tuppo«itton,t1m commodtty could 
be purchased from foreif^^ countnes cheaper thar il can bt made at 
home. It could, ibercfore, Imvc been purchased wHh a pan only oi the 
commodities, or, what 15 the same thin^, with a part only of the price of 
the commodities, which the industry employe^lby an evjual capital would 
Iiavt producrU ;u home, had ii been \rh n> follow iu iiatnral ooor**. The 
loduGtry of the couiiin\ therefore, \a ihttfi turned away from a more u> a 
less advantaf:cous emploinenl, and the exchnnf^ablc valnc of its annual 
prcxlttce, instead of bcme: increased, ucconlm^,' to the iaicntion of the 
lawgiver, must neccssaiily be dlminislKxl by every such regulation. 

By tntiOMt of such rtgulatioiii, indeed, a partictilar manufacture 
may fiomctimes b<- acquired sooner than it could have been otherwise, 
and after a certain time may be made at home as cheap or cheaper than 
to the foreign country. But though the industr}^ of the society may be 
thus carried with advantai^ tnto a particular chaimcl sooner than il 
could lia\'c bcai oilicrwisc, it will by no means follow that llic sum toul, 
either of ift mdtiMry or of it* mrnnr. can rvrr be augmentrd by any 
such regulation. The tcdusiry of the society can augment only in peo- 
Ikortion as its capital augmetil», and its capital can aupnent only in pro- 
portion to what can be j^raduaHy saved out of its revenue- But the imme- 
diate effect of every such fcgulalion is lo diminish its revenue, and what 
diminishes it* n-vemic t* crnainly nnl very liWrly lo augment ii* cupltal 
faster than it i«*ould have au^ented of Its ovm accord, liad both capital 
and industry been ■'■ft to find oui their natural employments. 

Though for -vvarA of such regulations the society sliouM never ac*- 
<litirc the proposed manufacture, it would not, upon that account, neces- 
sarily be i1k poorer in any one pen'od of its duraiiocu In every period of 
its <hrratinn tls whole capital and indiuiry mighi still have been em- 
ployed, though upon different objeas. Ir tlie manr^r that was most 
advaiitageous ai the time. In every period its revtr.ue might hav« been 
the greatesl wliich its capital could afford, and both capital and revenue 
might ha>'% been augmented with the greatest posf^blc rapidity. 

The natural advantages which one comttry has over another in pro* 
dtieing particular comniodiiies are sometimes so great Uiat 11 is acknowl* 
edged by all the world to be in vain to struggle with tbcm. By means of 
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glasses. hoC-twds, and hot-walle, very good gr«{>ce cm. ht grovrn m Scot- 
land, aiid very good wi:ic, loo, cah be made of tlicm, at about thirty ttmts 
ihf^ ejtpaisc toi which at least c^itially good can be brought from foreign 
countries. Would it be 3 reuonable law to prohibit the Iniponalion of 
all foreign wtncfi, merely to ciicouiagc the maJcing of claret and bur* 
^ndy in Scx>tland ? But if tiiere would be a fnanifesi abatirdity in turn- 
ing; towards any cmploycmnt thirty tlmc» more of the CBpilal Bfid indus- 
try of the country tlian would be ncccMary to purchaac from foreij^t 
counirifs an equal qiiantily of the cnnimoditicv wanted, there mu»l be 
an 3bntr<Uty, thouj^ rot aJro^^lier so (glaring, yet exactly of lite sanw 
kind, in turning towards any nuch etiiploymenl a thirliHh or tvvn a 
three hundredth part more of either. Whether the advantaces which one 
country has over atiotfacr be natural or acquired, U m this respect of no 
Con»c<{UC3icc. Aa lonf a» the one country hu thox advantages and the 
other wants i)tnn, it wiQ always be more advantageous for the latter 
father to buy of tlie former than lr> makcL It is an acquired advantage 
ally which one artificer has o\'cr hh neighbour who cxcreiRes another 
trade ; and yet they both find Jt more advaniaf^eous to buy of one anotlwr 
than to make what does not belong; to then- particular trades. 

Mcichanld and manubcturcra are the people who derive the great- 
Kt/t ulvaBtagr from tJjis monopoly of the borne market Tlie prolithiuo;i 
of the importatioD of foreign cattle and of sah provixion*, toKcther wiih 
the high duties upon foreign com, which tn timcfi of moderate plenty 
an>ount to a proliibition, are not near ao advantagcoiu to the gratiers 
and farmers of Great Britain as other regulations of tlie same kind are 
to its merchants and manufacturers, ^fanufacturcs, thc>9c of the 6ncr 
kind especially, arc more eaalj Inuiaponed from one country to aiioilicr 
than com or cattle. It 1% m llie fetdiing and carrying manufactures, 
accordingty. that foreign trade is duetly eniplo)Yd, In manufactures a 
vcT)' small advantage will enable foreigners to undersell our own work- 
men, es'cn in the home rrtarket It win requlren very great one to enable 
them to do so in the rude produce of the soil If tlie free unportattoa of 
foreign manufactures was pcnnitted. several of the home manufactures 
Yrould probaljly sulTer. and some of them peHiaps go to ruin aUngether^ 
and a comLideralile part iif llir stock and inHtutry at prrKrni employed In 
them would be forced to find oot some other employmenL But the freest 
bnpoilatioa of the rude produce of the toil could have no akIi effect 
upon the agncullure of the country. 

If the importattoci of fordgn cattle, for instance, was oiadc ever so 
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fnt, «o few couUl be fcmponeO tliat ihc gnfing trade of Great BHtaln 
coultl be littk affected by i;. Live canlc art, pcrbaps, tbc oolj comraodiix 
of whidi Uic Eran6jx>Ttatio(i h tiiort expcoaive by 0Ca than by land By 
lanil. llicy carry ihcmsefres to markrl. By sea. not only xUe cattle, but 
tlieir food ui<l thdr water, too, mntt he carried st no small expense and 
inconveniency. The short sea between Ireland and Great Brilatn. indeed, 
renders the imponalion of Irish cattle more caay. Bnt Uioiigh the free 
tmportaiion of ih^n. which was lately permitted only for a timiled time, 
were rendered perpdual. tl could have no constdrrable efTecI upon the 
interest of the giu/iem of Greai Britita Thot« part* of Greai Britain 
which border upon ihe Irish Sea arc alt gracing coiimrifs. Irish cattle 
could never be imported for their use, but mttst be dro\'e throoffh tliose 
very extcnnve countries, 6t no small expense ard inoonvcnicrcy, before 
tbcy could arrirc at tbetr proper market. Fat cattle could not be drove 
M> far. Lean cattle therefore only conid be Imported, and such importa- 
tion oould uitcrfereH not with the interest of ihe feedifig or fattening 
eountrje*, to which, by T«-dticing the price of lean cattle, it wouki rather 
ba adtamagtons. but wfth tfut of the breeding countries only. The 
■mail mimber of Irish cattle imported »ince their importation was per- 
mitted, together witii the cood price at wliich lean cattle contUioc to acR, 
seem to den^onstrate ihat even the breeding countries of Great Britain 
are never likely to be much affrt-ied hy the free iin|>ortarion of Irish cat- 
tle. The commor people oi Ireland, indeed, arc said to luv*e sometimes 
opposed with violence the exportation of their cattle. But if the export- 
ers had fotmd any |,Teat advanta^ in eontinnm^ Hie trade, they eoul/l 
easily, when the law was on tbctr side, have conquered tliia mobbbh 
opposition. 

Fcrdifig ami fattening cionntriet, hnidrs, mui« a!wa}-t he highly 
Improved, whereas breeding countrks are generally uncultivated. The 
hijch price of lean cattle, by augn>aitin|; the value of uncultivated land, -,% 
tike a bounty againit ifnpro\-emcnt To any country which was hiji^ly 
improved throughout, it would be ntore advantagco^L** to import its lean 
cattle ihau lo breed tlieiu. The pnjvmtc of Holbnd. aootdtn^Iy. is aatd 
to follow thiK maxim at pretent. Thr monniaint of S<vxland. Wales, am! 
Northumberland, indeed, are cotmiHes not capaUe of mtieh improve- 
ment, and seem destined b>- nature to be ihe breeding countricii of GrcftI 
Brftain. The freest Importation of forcigii catttc could have no other 
effect than to hinder thoae bretding ootintrie* from taking advantage of 
the increasing population and impravemcut of the rest of the kmgdom. 
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from raiuD^ th«lr prke (o an exorbitant M^. :uid from laying a rtol 
t&x upon all the more improved and cultivated paru of tlic country. 

THr (r«fe*t imporUlton uf wit prtmsiona, in ihe ame martn^rp cmtld 
have as little effect upon the interest of tlie graziers of Great Britain aft 
that of live canlc. Sail provisions arc not only a very btjlky comrttodity* 
but when compared with frcsli meat ihcy atc a cociuno^hy both of worse 
qualtly, amd a^ lliey coetL tnoic LiUiur ;trid cxiK!n>r, of liiglier price. TUey 
COitTd never, therefore, come in^o competition wkh ihe fresh meat, 
though they might with the salt provisions of the country. Thc>' mif^ht t>c 
tjs«d for victuatling ohips for distant voyages, and such like u%ci, but 
could Dcver make any coosidertblc part of the food of the people. The 
small <{uantity of sail pruviKiunit iinpiTrtet! fn^tn Ireland, since ih^ir im* 
ponadoo was rendered free, is an experlmenial proof that our ffrariers 
faiymg nothing to apprehend from \x. It does not appe^ that the priiM 
•ol butchers' meat has ever been scojtibly affected by It. 

Even the free Importation of foreign com oould very little affect the 
interrst of the farmen of Great Rrltain. Com is a moch more bulky 
coniniodity ilisi^ SiitchFrs' meat, A jjonnd of wheal nt a jMrnny i« ai <lear 
af a pound of butchers' meat at fourpcncr. The small quantity of for- 
eign com imported even in timesof the {greatest scarcity, may satisfy oar 
farmers that they can have nothing to fear from the freest importation. 
The average quantity imported, one jcar with another, amounts only, 
according to the welMnfomicd author of the tracts upon ihe com trade, 
to twenly-lliree thrquand seven hundred and twenty-eight quarters of aU 
sort* of grain, and docs not exceed the five hundred and seventy-Arst 
part of the amiual constimption. But as the bouniy upon com occasion* 
a gr<fttcf exportation in years of plenty, so it must of consequence ocea- 
sioii n i^reater EiTi|Hir1ation in yean of scarcity, than m thr actual tUtc of 
tiUac^e would otherwise lake place. By n^aits of it. the pimty of one yoar 
doca not oompcnsair the »carciiy of another, and as the a^vrage quantity 
exported is necessarily augmented b>* il» >o must likewise, in the aauaf 
state of tillage, the average ciuantit>- tmported. If there was no bounty. 
JS lets com would be exported, so Jt Is probable tint, one >'ear with an- 
other, les* would be imported than at present. The com merchants, the 
ftfidiers and carriers of com beiwoen Great Britain and forHgn coun* 
tries, wouhl have m\xh less (Tnplo>inent, and might suffer consMlcrably; 
but the country gentleman an<t fanners could suffer very Utile. It is in 
the com merchants, accordingly, rather than in the country gentleman 
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and farmers, ihsi I have ob*erved the greatest anxiety for the rcnewaT 
and continuation of ibc^ bouniy, 

Coiuitr>' gcotlancn &nd f&rnicr» aix» to th^ir ^cat honour. o£ all 
people llic Ica*t subject lo the wreidted spirit of mooiopoly. The under- 
taker of a great manufactory h fiometime« alarmed if another work of 
the same kind U Mtabli«hc<l within twenty miles of hint The Dutch 
undcrlaker of the woolen manufacture at Abbeville siipulate<l that no 
work of the same kind should be established within thirty leagues of that 
city. FarmeTTi and country K^'itlcmcn. on the conlTary. arc generally 
<Iispofed rather lo protnote than to cbslrud ihe cuhivailon of their 
n^igWxiur'a farma and eitate*. They have no nccret*, mch as tho*e of 
the greater part of manufacturers, but are generally rather fof>d of com- 
municaiing to thdr neighbours* an<l of extending as far as possiblev any 
new practice which ihcy have found to be advaniagcous. PiW QutJttLft 
oays old Cato, stabHiisimiUqu^, minimcquc invidiosus; minimcqut male 
fO^tonUs sunt, qui m eo studio occupatt sunt. Country gentlemen and 
farmers, (Iift|wr5ed in dlfferCTii |iarti of the country, cannot n> ratily com- 
bine as merchants and mamfacturers, who, being collected into towna 
and accustomed to that exclusive corporation spirit which prevails in 
than, naturally endeavour to obtain against all thdr countrymen the 
0ame cxc]t;sivc privilege which thc> generally po»«C5S agam^t the inhab- 
itants of their respcctWe towns. TJii-y accordingly seern to hat'c been 
the original tnvcniori; nf thoM rextraints upon the importation of foreign 
good* which secure to them the monopoly of the home market. It was 
probably tn imitation of tl^em, and to pnt them«elves upon a level witli 
those who they found were dispcvied to oppresa them, that the counlrv 
gentlemen and farmers of Great Britain so far forgot the generosity 
which in natural to tlieir »talicm as to demand the exchimx privilege of 
supplying their countrymen with com and btitchere* meat. They did not 
pcrhapi take time 10 consider how much lew their interest could be 
sffcdod by Ihe freedom of trade than that of the people whoM example 
they followed- 

To prohibit by a perpetual taw tbe importation of foreign corr and 
cattle is, in reality^ lo enact tliat tJie popuUtron and iiulustry of tbe coqs»* 
try shall at no tnne exoerd what the rude produce of lU own soil can 
maintain. 

There seem, however, to be tw^ cases in which it will generally be 
advantageous to lay some burden npon foreign for the CDCOuragenunt of 
domestic inthtttiYi 



WGHTBENTH CKSTURY POUTICAI, BCONOM\" 



419 



The fifvt tft, ivb«n some particular sort of in<luscry it necesiary for 
the licfcnK of titc cooinlrv. Tlic clefcn»c of Great Bntaln. for cxAjnplc, 
depends very niudi upon (he nuinber of Lis sailors and shipping. The 
Art of Navi^lion^ therefore, very properly endeavours to give the sail- 
ors and the shipping of Great Britain the monopoly of the trade of theEr 
own countiy, ia some caws b>" absolute prohibitions, and m other* by 
heavy burdens upon the shipping of foreign countries. The foUovring 
are the principal dUpoiiition* of this act; 

Flr^ all &1ups. of wftlch the owner;, ma«ter&, and three-fourths of 
the mariners are not Bnttsh subjects, arc prohibited, upon patn of for* 
felling ship and cargo, from mding to the British settlements and plan- 
totions, or from being employed in the coasting trade of GrcRt itrit^n. 

SceonUIv. a ertal variety of Uie moal bulky articles of importation 
can be brought into Great Ilritain only, cither In such ships as arc above 
dtfscribcd. or in sliips of the couitlry wlierc those goods are prtxluced, 
and of which the owners, rriaslers, and three- fotirthft of the mariners are 
of that partieTilar totintr^' : and when imported even in ships of this lat- 
ter kind, ihey arc subject to double alien»-4utT. If imported in £htps of 
any other country, the penalty is forfeitorc of ship and (oods. When 
this Act was made, the Dmch were, ^hat they still arc, the great carrietB 
of Kiirti|Tr, :u\il by fhin reKulaiion they were rtiiirrlr rxclude*! from 
being ihe earners to Great tJritain, or from importing to us ibe goods of 
any other European country. 

Thirdly, a great variety of the most bulky articles of importation a« 
prohibited from being imported, even in British ships, from any country 
ft that in which Ihcy are produced, tipoi pain of forfeiting iJitp aiid 
This rrgulalion, too, was prolnlily intendeil agabu^ the Dutch. 
Holland was then, as now, the greal emporium for all Europran goods, 
and by this regulation British ships were hindered from loading in Hol- 
land the goods of any other European country. 

Fourthly, salt 6sh of all ktnd», whale-fins, whalebone, oil, and b)u1>- 
bcr, iKJt i:au|-lLI by and cmt-d mi board British vessels, wheii imported 
into Great HHtain, are subjecre^l to donMe alims^dnty. TTw- Fhitrh, a« 
they are still the principal, were then the only fishers in Europe that 
attempted to a^ipply foreign nations with fish. By this regulation a very 
heavy burden was laid upon their supplying Great Britain. 

When die Act of Navigation was made, though EagUnd and Hol- 
land were not actuaHy at war. the most violent aniinovity subsisted 
between the two nations, h had begun during the govemment of ihe 
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Long Parliaincnt, whidi fiist framed Uiis Act. and it broke out 
»oon after !n ihc Dtilch war* dnrmg that of thr Protector anJ of C!iarl«t 
Uk Second. It is not impossitle, therefor*, thai some of the regulations 
of thb famous Act nay have proceeded from mitionat aTiimo«i(>. They 
vc u wtftc. however, as if they had all been dict;Ue<l by the moat ddib- 
enlt wi)u]()iii- NaCunuiT aniino&ily at that parUcular time alined at the 
FCfy same object which the most ddilwnne wisdom would havp recom- 
tnended, the diminuljon of the n^val power of Holland, the only navil 
power which cou!<! cndanper tlic securiiy of England- 

I'he Act of Navigation i» not favourable to forci^Tt commerce, or to 
the growth of that opulence which can ari»c from it. The interest of a 
nation in it^ commerdal rrlation« 10 foreign nations in, like that of a 
merchant with regard to the different people with whom he deals, to buy 
afi cheap and to sell an dear as possible. But it will be nio»t likely to buy 
cheap, when by the moat perfect freedom of trade it encourages Atl na- 
tions to bring to it the goods which it has occasion to purthasc ; and for 
the same reason. It will be most likely to sell dear, when its markets arc 
thus filled wiih the greatest number of buyers. Tlie Act of Navigation, 
it Is tnie, laj;s ro burden upon foreign ships tliat come to export the pro- 
duce of Dritish industry. Even the ancieni aliens-duty, which tised to be 
paid upon all £Oods exported as well as imported, has, by several subse- 
quent acts, been taken off fnim tlie greater part of the articles of exporta* 
tion, Du( if foreigners, either by prohitHlions or high duties, are hinder^l 
fnwn coming to sell, they cannot always afford to come to buy ; because, 
eomlng without a cargo, they must bse the f reigtu from their own coun- 
try to Great liritain- Uy diminishing the number of sellers, therefore, 
we necessarily diminish that of buyers, and are thus likely not only to 
bur fcreiini goods dearer, but to sell our own cheaper, tlun if there wan 
a more perfect freedom of trade. As defense, however, is of much more 
imponance than opulence, the Act of Navigation is, perfa^>s, the wisest 
of all cocvnerdal regulations of England. 

The K<ond casc> in which it will generally be adva^ttageotts to l&j 
K?vne burden upon foreign for the encouragement of domestic industry? 
IS when some lax is imposed at liomc upon the produce of the latter. In 
tfna case it seems reawaable that an equal tax nhould be tmptued upt>n 
the like produce of the former. Thlswouldnot givethetnonopotyoiihc 
home market to ^lomeitic induftr>\ nor tun towards a particqlar em* 
ployment a greater share of the stock and laboar of the country than 
what would naturally go to iL It would ouly tnndcr any pari of what 
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would fuuural]y go to it from being turned away by the tax into a loa 
natural direction, ftnd ^'ould tcavc the compctittcn bettvMn foreign and 
domcatu: indmtry, aflcr tlic tax, sut nearly as pouiblc upon the sane 
fooling aa before It In Creal Britain, when amy such taoc U laid upon 
the produce of domestic indufitry^ :t U tisual at tti« same time, in ord«r to 
fttop the domorotu coinplamU of cur merdmnts and manufacturer, thai 
ihey will be undcreold at home, to by a much heavier duty upon the 
tmponation of all fordgn eoods of the 5amc kind. 

This sccxmd timitation of the frecfJom of trade* according 1o fome 
people should, upon some occasions, be extended mtidi fitr1)ier thai^ to 
the precise foreign commodities which could come into competition witfi 
iho»e which had been taxed at home. When the necessaries of life have 
bccti taxed in any country, it becomes proper, they pretend^ to tax not 
only the like nccc»3anes of life imported from other countriea, but all 
sorts of foreign goods which can cotdc into competition with anything 
that \% iHc proctuce of domestic mdurtry. Subsistence, they say. becomes 
necessarily dearer ui consequence of such taxes; and the price of labour 
muft alwayt rice with tJie price of the labourers subsistence. Every 
conunodity, therefore, which U the produce of domestic industry, tlK>ugh 
□ot iouncdutely taxed itielf, becomes dearer in consequence of such 
taxe!!. becauw the labour whtdi produoca it becomes so. Such taxes, 
tfatrefore, are really equivaleRt, they uy, to a tax upon every particular 
commodity produced at bomev In order to put domestic tipon the SAme 
footing with foreign industry, therefore^ it becomes ncccasar)-, tliey 
think, to tay some duty upon every fordgn commodity, equal to this 
oiliaiicancnt of the price of the home conunodttica with whkb it can 
come inLu cotnpctiiiun- 

WhethcT laacrs upon the ncceuaTtct of life, such as those in Great 
Britain upon soap, salt, leather, candles^ eK., necessarily raUe the price 
of labour, and consequently that of all other conunoditks, I shall con- 
sadcr hereafter, when 1 cortw lo treat of taxes. Supposing, bowevn*, m 
the Encaniimc* that they have this efiect, and they have it nndoobtedly. 
tbia general tntluiacniciii of the price of all conuiioditics. in consequence 
of lh>c of labour, is a case which difTers in ihr two following respecta 
from that of a panicuhr ccmcnodliy. of whi^ the pfke was enhanced by 
a pan»cuUr tax immediately imposed upon H. 

Fir^. it might ahra)^ be known with great cxactneas bow far the 
price of Hich a commodity coukl be enhanced by sudi a tax: but how far 
the general enhaneenicat of the price of bbour mii^ht affect that of every 
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difl«rent commodity, about whkh labour was anploytd, could r«ver b« 
known wit!i any tolerable cxactncw. It would be iropoa«bIc. Uwrcfore, 
to proporlion with any tolerable cxa cl ncaa the tax upon ncry fcirci|^i« to 
thi> cnhanccincm of the price of every home coiTinicxJUy. 

Secondly, Isxcs upon (he necessaries of life have iic:Lrly the >ani« 
effect upon the circumntanccs of the people ai5 a poor soil and a bad cli* 
mtfc. Provisions arc therd}y rendered dearer m the same manner as if 
it rei^uired cx(raordi:iATy hboitr aiid expense to raise ihcm. Aa in ihe 
natural vcarcrty arising from iolX and dbnat«j it woufd 1ie abwrd to 
direct the people in what manner they otigbi to employ their capitals and 
indnfttry, «o it is likewise in the artificial Karcity arisinK f^^m lueh tax«t. 
To be left to accommodate, as well a^ they could, their induUry 1o th^nr 
situation, and to Gud out tlioac nTipfoyninils in wludi. notwItliMandin^: 
thrir tinfavtmni>?1c ctrcnmst.inrrs, Ihc)' mighl have nomc ajlvantaffie 
either in tlie home or in the foreign market, it what in both casCs would 
evidently be most for their advantagfe. To lay a new tax upon them, 
because tlicy are already overburdened with taxes, an<l because tbcy 
already pay too dear for tlie neccMarics of life, to make thcni likewi^f 
pay luj iicur for ttie gre^c^r ]cirt uf otlier commuditict, i% txiUtinly a 
moil absurd way of making antendt. 

Such taxes, wlien they have grown »p to a certain height. ar« & 
Ctii9c equal to the barrcnneu of the earth and the inclemency of the 
heavens; and yet it is in the rldiot and n:ost Industrious cotmiricj tlut 
tlicy have been tnoal i^cneralty impoietU N'o other countries could sup* 
pon so great a disorder. As the strongest bodies oiily can Viv^ and enjoy 
health tmder an luiwholoome r^men, &o the nattonx only, that in tvery 
ton of tndttttry h^ve the greatest natural and acquired advantages, cut 
»ubs^tt and prosper under such taxes. Holland is the country in Europe 
tn which they abound most, and which from peculiar circumstances con- 
tinues to prosper, not by means of them, as has been most absurdly sup* 
pOKd, but in :tpitr of ilian. 

Ab there are twoeases In which it will generally be advantageous to 
lay some burden upon foreign, for the encourag>enient of domestic indus* 
try, so there are two others in wbkch it may scvnefimes be a matter of 
deliberation : in the oote. how far it is proper toccrttinue the free imfKHtft- 
tbn of certain foreign goods; aud in ibc otlier* liow £sr or in what man- 
ner il may Ik jifopcr to restore that free importation after il lus been for 
some lirne tniemipted. 

The cas« ia which ii may locavimies be a matter of deliberation liow 
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far it is proper to continue iIk free miporUlion of certain (creiffn coods, 
i£ when torn? foreign naiicin rc).1miti» b)' lii^li ituli«3 or prutiiliiisoii^ ttic 
imporuuion of soinc of our maniifjtcturct intoihdr cotintr)'. Hirvengc in 
due cace natur&Ily dictates retaliatioii, xa6 that w« Mioold 'mpou the 
like dalM sinJ prolnhitiofls npo«i Itic importatiofi of *ome oi all of Ib^ir 
timnufacture^ into ours. Nations* accordinj:]}'. nefUom fail to retaliate in 
tliis maiiTWT. Tire Frencli \ut\c bceii panicutaily forwarO lo favour their 
own mannfacniret by rcf^rainin^ the im^rtntion of %nch forct|^ Ifoott* 
a% could oome into compeitt ion wkh them- In this conit£le<l a great part 
of llie policy of Nt. Colbert, who, notwitluiandin^ hifi great abilities, 
aecms in thb eA£€ to have been imposed upon by the sophistry of tncr- 
chants and tnanufacturcri, who are nlways <]onandm; ft mooopoly 
against llieir couiilr>itieii, U is a1 present the ojwnion of tlic niost intelli- 
gent men tn Fnuior Ifnt hh nperation^ of ihb 'kint) havr nai Ivm ben^ 
ficial to his country. Thai mbilster, b>- the tariff of 1667, fmpos>e<l very 
high duties upon a great number of foreijcn marnfactnrc^. Upon his 
rcft)sin£ to moderate ihcm in favour of the Dutch, tlicy in lOyt prohib- 
ited the importation of the wines, brandieit, and manufactrincs of rrancc. 
The war of 1675 scans to have been in pan occa^iofieO by this comnKr- 
dal rlUinjtc Tlir ptrace a( Ntmetfuen put un rml to il in 1678, by 
moderating some of (ho«« duties In favour of the EhJich, who in coom- 
quencc tool: off thdf prohibition. It was about the rame time that the 
French and English began mutually to oppress each other's industry, by 
the like duties and prohibition^^ of which the French, however, scein to 
have set tlie first example The spirit of Itcstility which hots Hibsisted 
between the two nalions cT«!r shioe, has hitherto hindered them from 
hebtg moderated on either side. In 1697 the Englisli pnsliibited the 
importation of bon^lacc. the mamifoctufv of Fl^xKlcrs. The govcfn- 
mmt of tliat countr) , a1 that lime under the dominion of Spam, prol^ 
Tied in return the importation of l*nglish woolcna. Id 1700, the 
prohil^tion cf importing bone-bee into England was talcn off, upon con- 
ditinn that tlir iTupiiriaisiHi of I^ngUd1 wooJms Into Fbttuler* shouUl be 
put on The wnie footing as before. 

There may be gDo<l polky in retatiatiom of this kind, when there is 
a probability iliat they will procure the repeat of the h^h dtttics or pro* 
hihiiions complaired of. The recovery of a great foreign market will 
generally more than compensate llie Iramttory inconvcniency of paying 
dearer during a short lime for »ome sorts of good^ To jwlgt whether 
such retaliBtiofif are likely to produce such an cffeci. doe* not perhaps. 
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fcdong fo mticli to the science oi a leji^Blator, wlioae delibcratiotu ou0it 
lo be governed bv general principles which art Blwkytlhc satnc a« to the 
fk\\\ of that Lu»kIiou> ami cnfly Aciimal, vulgvljr called a statcsmsn or 
pofitkbn, whoAe coundls art dinxied by the niofnentar^ fluclustions of 
affairs. A^'heti there i* no probability that any *iich rq>eal can l>e pro* 
cured, it seems a bad method of compensating the injory done to certain 
clasfc^ of our people, to do another injury oumelve*, not only to tho«c 
claucs, but to almost all the other clashes of them. When our neighbours 
prohibit souic mantifacture of ours, we (generally prohibit, not only the 
same, for that alone would seldom alTrct them consiclcEabl/H but unnc 
otirer martifacTure of theirs Tbist may no doubt give eiioouragement to 
GCme particular dau of worlcmen among ourMlves, and t>y excluding 
fc^e of their rivals, may enable them lo raise their price in the borne 
market. Those workmen, however, who suffered by our ncijfhbouri' 
prohibition will not be benefited hy OLira. On the contrary, tbey and 
&lnio«t all the other clawen of our cititemi will ther^y be obliged lo pay 
dearer ihaji before for eenaSn goods. EYcry such law, theTefo:eH bn* 
potM a rcdt tax ttpooi the whole connlTy, not in favour of that particular 
clau of workmen who were injured by our neighbours' prohibition, but 
of aome other das«. 

Ti\c case in whkh it may sometiniea be a matter of ddiberatioap how 
far or in wh:it niaimtr it k proper lo restore ihe free importatkn of 
foreign goods after it has lieen for some lime tnierrtipied, is, when par* 
ticular manufactures, by meant of high duties or prohibjtions upon aTl 
foreign goode which can eome mto competttion with them, have been so 
far extended as to employ a great multitwle of hands. Ttamanity may 
III ihts case require Ihai ibc freedom of trade should be restored only by 
stow gradatinnii, and with :i gvt^tl dca! of re^cnre and drcumapectian. 
Were tlK^e high duties and prohibitions taken away all at onoe, cheaper 
foreigu goods of Ihe Rime kind might be pooired «o fast in(0 the hoi»c 
market, as to deprive all at once many thousands of oar people of their 
orfnary einplo>i»ent and means of aubsi&tence. T1>e diMnder which 
this woufd occasJnn mi^t no doaht be very eontidrrable. It would In 
all probability, however, be much le«s than U commonly Imagined, for 
the two follovp'tng reasons : 

First, all ihoK manufactures, of which any part is commonlj ex- 
ported to crfber Huropean countries witJxmt a bounty, coolil be very 
Iftilc affected b>' the freesi importAtion of foreign goods. Sudi manu- 
factures rtmsi be sold aJB dicap abroad as any other foreign goods of the 
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sajiic quality and kind, djid ccnAc<iucntJx iruM be sold cheaper 4I home. 
They vrouIJ stiti, iberefore, keep possfuion of ihc liome m:irke(. anr! 
though a capricioiit man of fathion might Aomelimct prefer foreign 
wares, merely becatuc they were foreign, io cheaper and better goods of 
the same kin*l that were ma^Ie at home, this folly could, from the nature 
ol lliiij^. cxIcthI to so few iliat il cuuM tioAtv no &ai&{1>le tniprrs^on 
iipon the general employment of the people. Put a great juart of all the 
diflfercnt t>randics of our wooloi manufacture, of our tanne<l leather, and 
of our hardware, arc annually exported to other European countries 
without any bounty* and thcM arc the manufactures which anplay the 
greaUat Dumber of haiub. The »i1k. perhaps. Is the manufacture which 
would suffer ihc mo<t by ihi* freedom of trade, and after it the lin«i, 
aTthot^h the latter much Ian than the former. 

Secondly, though a great number of people shoiUd, by thut restor- 
ing the froedom of trade, be fluown all at once out of thdr orcfinary 
eTnp1o>inent and common method of ftubustcncc il w^ould by no mcsna 
follow tliat they would (hereby be deprived diher of employment or lufK 
siii«ic«. By ih« reduction of the army and navy at the end of the late 
war, more than a hundred thousand soldiers and seamen, a number equal 
to what ift employed in the greatest manufactured, were all at once 
thrown out of Iheir ordinary cinplo>iiient : but though they no doubt 
suffered some inconvcniency. they were not thercb)' deprived of all 
employment and njbmtence. The greater pan of the seamen^ U is pfoV 
able, gradually betook themselves to the merchant service as they could 
find occasion, and in the tneautimc both they and the soldiers were ab- 
sorlwl in llie great mavi of the p(0|>!e an<l empkiyeid in a great variety of 
cccupalions. Not only no great convulsknt* but no sensible disorder 
arofe from to great a change in the i^ituatioo of more than a hundred 
thousand men, all accustomed Io the use of arms, and many of them to 
rtpint and plunder. The number of vagrants was scarce anywhere sen- 
Aly increased by it, even the w^ge» of labour were not reduced by il in 
any occupation, so far as 1 have been able to leani, except In that of 
aeanMn in the merchant Mrrice- But if we oompore togtthtr the habits 
of a sohlier and of any sort of monnfacturer, we shall find that those of 
the latter do not tend so much to disqualify him from being employed in 
a new trade. a» those of the former from beti^ cmpio) ed in any. The 
manufacturer has always been accustomed 10 look for his subsistence 
from hifl labour only ; the soldier to expect it from his pay. Applicat>on 
and industry have been familiar to the one: idlcnc^ and diuipauon to 
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the other. But )t is surely mudi easier to change ihc direction of indiift- 
Irjr from oite mrt of labour to uaother, tlian to tiim Kiknesd and di»ftt- 
potion lo any. To the gr«ateT part of niaiiufaclurcs bcskles, it has 
already been observed, there are other eollateral manufacture* of so 
aimilar & nature, that a workman can easily transfer his induMry from 
one of thciTi to another. The greater furt of sudi workmen, too. ftrc 
occ^ii]ovi;Ul> cmpluyt'il in country labour. Tlic stock whkJi employed 
them in a particnlar mannfAniirr iK-forr, will itill remaui in ibe country 
to employ an equal number of people in loine other w4y. The capltid of 
the oountry rcmaininj; the same, ilic demand for labour will likewise be 
die Mine, or very nearly the ume, though it may be exerted in dififcrcot 
placrt and for diffemil <]cctipxtBoti5, Sotdlers aiid »eaniefi. Indeed* when 
disehai^^d from the king's service, are at liberty to exerciw any trade, 
wilJiin any town or place in Great Britain and Ireland. Let t)ie «arne 
natural liberty of exercising what species of mdufitry Ihcy pleaAc be 
restored to all his Majesty's subjects In the unic nmnncr as to soldiers 
and fteamcn; ttat i-^, break flown the exclusive privilege of corpom- 
tiofls aiul re;>Mil ilie itaiute of apprenticeship, both whtdi are real 
encroachments upon natural liberty, ^nd add to the«c tiK repeal of the 
law of Aeitlcment^ «o that a poor workman, when thrown out of employ- 
ment, dther in one trade or in one place, may »cck for it b another tmde 
or in another place, without the fear cither of i pfoteeutkn or of it 
removal, and neither the public nor the imIividuaU v^-ill stiffer much foon 
from the occasional disbanding of some particular clats of Riaxni* 
facturcs, thui from tliat of soldiers. Our manufacturers have tK> doubt 
great merit with thdr co<tntr>, but thej cannot hare more than tJia»e 
v\yo defend It wUti tltclr bluod, nor deMfrvc to be treated with more 
delicacy. 

To expect, bidocd, that the freedom of trade t^hould eter be emircty 
restored m Great Britain, is as absurd as to expect tliat an Oceana or 
L'tof»a >houk) ever be csiablishcrJ in it. Not only the prejudices of the 
pnhlicr hut what i» mncli mive uiicun(|uerable, ihe private intirmts of 
many individuals, irresistibly oppow it. Were the officers of the army 
to oppote with Ihc san^ zeal and unanimity any redoctton in tJio num- 
ber of fonxji. with which master manufacturers set ibcmKives agatnai 
every hw that is Likely to Increase the number of tlKir rivab in ilic home 
tnarket ; were the fomier to aJiiniate iheir uklicrs, in tite same matmer 
a* the latter inflame their workmen, to attack with violtnct and out- 
rsfe the propovcr^ of any uicfa r«gulaitoii ; to attempt to reduce tbc 
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tnuy would be as dangerous aft it ha3 now bccDm? to attonpt to diminis!; 
xa any r«p«l the roomily which oLir inanufAcitirers have obcaincd 
aptnst ti& This monopoly has to much incrcafcd the number of some 
particular tnbc« of them that, like an overgrown rtofiding army, 
they have become formidable to the (forcmmcnt, and upon many occa- 
nuiiH iniutkiilale the Iq^islature. The meinbcr of parliaiiie[it who sup- 
ports every proposal for srtrcngihminj^ this trumoi^fly is ittre to accptire 
net only the reptitatioit of undersian<]fng uade. but great popularity and 
infkicncc with an order of men who^e numbers and wealth rei>dcf them 
of great impoftancc. If he opposes thcm» on the contrary, and still 
inore. If he lia-n aulliorit) enough to be able to tliwari them, netther the 
most acknowledged probity, ror the highest rank, nor the grrairst ptib- 
lic services can protect hira from the mo«t infamoui abiue and detrac- 
tion, from per*onal matzUs, nor someiimeft from real danger, arising 
from the insolent outrage of furious and diMtppointcd cnoaopoliMa, 

The uiulertaker of a great inaimfacture who^ by the home markets 
being suddenly laid open to t]ie eompettlion of fore^ers, should be 
obliged to ^)andon his trade, would no doubt £ufTer very considerably. 
Thttt part of his capital which had usually been employed in purcfaasiDg 
material aud in paying his vrorkmcn nughL without much dilTiciilty, 
perhaps, find another eniplo>ircnL Out that part of it which w^ iixcd 
In workltouifs, arid in the in&tnunents of trade, eou!d &c:Lrtc be di^potted 
of ftiihout contiderable Io«, The e<tuitab]c regard, therefore, to his 
iTilereit requires that changes of this kind should never be introduced 
8uddco!y> l>ut slowly, graduAJly, and after a very kscig warning. The 
legislature, were It possible that its deliberations could be always di- 
rected, not by lite clamoruun impi)rtuniCy of lartial iriteretfit, hut by an 
extensive view of the general good, ought upon this very accotmt, per- 
haps, to be particularly careful neither to establish any new monopolies 
of thia kind, nor to exlend further thovc which are already c^ttnbhshcd- 
Ercry auch regulation introduces some degree of real (fiAordcr into ihc 
coDStilution of tlie Statr, which tt will be difRcalt licrcaftrr to cure with- 
out occasioning another diiorder. 

How far it may be proper to impose taxes upon the importation of 
foreign goods, in order, not to prevent their importation^ but to raise a 
revenue for Government, I tiiall consider hereafter when I come to treat 
of taxes. Taxes tn^)Ofted with a view 1o prevent, or even to diminish 
ImpoTtatioo, are evidently as destnicti\^ of tbe rcv^enue of the oistoms 
as of tbe freedom of trade. 



